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ECONOMIES 


The sectional drawing shows, actual size, the economy in size of our new 
front wheel bearings compared with previous types generally used. These 
bearings~-of which particulars will be sent on request—fit the same stub axle 
and provide ample load capacity and great resistance to tilting, but are sub- 
stantially smaller and lighter. As a result, the diameter and length of the hub 
may be reduced, and the diameter of the seal and hub-cap. 


44 


The cumulative result is a saving in weight 
and a saving in cost. 


BRITISH TIMKEN LTD., 
DUSTON, NORTHAMPTON (HEAD OFFICE); AND BIRMINGHAM 


tapered-roller bearings 
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TYPICAL 
INDUSTRIAL 
USES 


FOOD PROCESSING 
MACHINERY 


TEXTILE MACHINERY 
CHEMICAL PLANT 


PAINT MAKING 
MACHINERY 


MILLING MACHINERY 


LAUNDRY MACHINES 
PRINTING & 
BOXMAKING PLANT 


CONVEYORS 
MACHINE TOOLS 


MECHANICAL 
STOKER DRIVE 


RITESPEED 


GEARED 
MOTORS 


AND 


\ 
GEARS 


COMPLETE 
4 THE PICTURE 


Any combination of motor, gear 

ratio and mounting position can be 
supplied. Units up to 20H.P. are available 
from stock, larger sizes on quick delivery. 
Ratios up to 82-1. 


For details see Pub. No. 5329, 5330/1 
POST FOR 


your cpr NOW! 
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| 
Nagel Horizontal Honing 
Machine. Capacity from 


to dia. bores. 


Nage! Brake Drum Super- 
finishing Machine. Auto- 
matic work cycle with 
hydraulic clamping. 


Nagel! VM Type High Duty 
Machine especially suitable 


for hard-chromed compo- 
nents. 
= 
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Nagel Long Stroke Honing 
Machine. Strokes from 24 
to 46° with capacity from 
14” to 20° dia. bores. 


MACHING TOA 
EAHIBITION 1956 


dune 22-Juty 
Oy Lenten 


Honing of close-limit components 
eliminates heavy initial wear, and 
allows closer tolerances, thus increas- 
ing considerably the reliability and 
performance of all classes of product 
on which honing is used. 
Superfinishing of internal and ex- 
ternal surfaces can be carried 
out on a mass-production basis 
using Nagel Honing Machines— 
with the added advantage of 
automatic cycle operation on 
certain machines, 

Mass production of honed com- 
ponents to the highest limits of 
accuracy can be obtained by 
using the Nagel Automatic Cycle 


double-spindle machine com- 


plete with Special Nagel Sizing 


Equipment. 
A high level of production is also 
possible, however, with the 


push-button controlled single spindle machines 
which incorporate the special Nagel features of 
infinitely variable hydraulic operation of all 
movements of the machine, including tool 
adjustment and speed. 


A leaflet is available from :— 


(Z 


MAN A 


FACTORED MACHINE DIVISION, FLETCHAMSTEAD HICHWAY COVENTRY 


elephone Coventry 40351 


430F72 
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This article 
ill interest you! 


A recent issue of our journal “ Wiggin Nickel! Alloys’ 
contains an article on Aston Martin sports cars from 
1913 to the present day. 

In the exhaust systems of today’s Aston Martin sports- 
racing cars, the nickel alloys, Nimonic 7§ and Inconel 
are employed, and the article explains why these heat- 
resisting materials were chosen. 


Other features in this issue include: 
‘Keeping the Policeman Mobile’ valve reclamation by use of 
B.A.C. Brightray Welding Wire. 

‘Ship's Emergency Electricity Supply’ dealing with the Allen 
750 kW gas-turbine set 
‘A Versatile Small Gas Turbine’— uses of Nimonic Alloys in the 
Blackburn-Houchin generating set 
‘Brightray in Fire Design’ the development of Ferranti 
domestic fires 

"Nimonic', ‘Inconel’ and ‘Brightray’ are Registered Trade Marks 


News of engineering developments appears regularly in “ Wiggin 
Nickel Alloys" which is sent, without charge, to all who are 
interested. May we send you a copy? 


| 


“= 


‘To Henry Wiggin & Company Limited, Publications Department, 
Wiggin Street, Birmingham 16 


Please send me, without charge, a specimen copy of “ Wiggin 
Nickel Alloys" No. 36 


Name » HENRY WIGGIN AND COMPANY LIMITED 
Address Wiggin Street - Birmingham 16 
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In Arctic Cold 


Pioneers of scientific filtration. When operating temperatures are abnormally low, it is the 
first few minutes that count—and because of the intrinsic 
efficiency and large surface area of the Vokes felt fabric 
element, the direct-flow device—which must unfailingly 
operate when the oil is highly viscous—remains open for 
the absolute minimum of time, ensur’ng that unfiltered oil 
is not allowed to circulate over dangerously long periods. 
And at the other end of the temperature scale, Vokes filters 
give the same unfailing protection . . . that is why they were 
chosen to protect equipment on all the major Middle East 
Pipe Lines. 


VOKES LIMITED, GUILDFORD, SURREY London Office: 123 Victoria Street, Westminster, 8.W.1. 


VOKES (CANADA) LTD. TORONTO + REPRESENTED THROUGHOUT THE WORLD + VOKES AUSTRALIA PTY. LTD. SYDNEY, 
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HIGH SPEED, LIGHT TYPE, CENTRALISED CONTROL RADIALS 
ARCHDALE No.1. One of the most popular machines in the ARCHDALE 
range. 3’ 6" or 5S’ 0" spindle radius. Capacity: 14” dia., in M.S. 15 speeds: 40-2000 
R.P.M. 4 feeds: 30-180 R.P.1. Write for full details. 
/ JAMES ARCHDALE CO. LTD., BIRMINGHAM 16 Sole Agents: ALFRED HERBERT LTD COVENTRY ENG. 
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| PRODUCTS COMPA) 


potticle 
from the crankcase 
ig contribution towards 
durability, 

Purolator ‘Micronic’ 
has an clement of al- 


of abrasive 


Opener nal area, 
Waterproo! and oilproof, 


a plistic-impregnated 


Repictered Tiede 


iy 


can be} 


MICRONIG) OIL FILTER 


weighed 


texture carefully controlled 
to arrest the particles. 
We claim that as a result, 


the Purolator is in fact 
the most effective filter 
available, and that the 


many advantages it brings 
far outweigh its fractional 
cost, 


Purclater ‘Micronic’ 


LEAMINGTON SPA, ENGLAND 


© > 4 3 


The new Lockheed Brakemaster marks a great 
advance in braking pragtice, for the increased 
stavility of performance built into the trailing 

shoe brake alse Gvercomes the normal 
shortcomings of teading and trailing shoes 
effort and wear by the shoes. 
The front brakes, whieh do two-thicds of the 
work, are so designed that both shoes are 
equally energized, the trailing shoe being operated 
|. a larger piston than that for the leading shoe. 


FULLY PATENTED 
| 
a 
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As a result, both shoes do equal work and 
their Tinings wear equally. 
The front and rear Weanes both have automatic 
adjusters and in thetease of the rear brake this 
plies to the handbrake also. |r conjunction 
with these brakes ts @ simple vacuum booster 
based upon the extensive Lockheed experience 
‘of the type. In the event of engine stoppage, 
the hydraulic system functions in the usual way 
but a somewhat Increased pedal pressure. 


TRADE MARK 


REGD. TRADE MARK, LOCKHEED 


AUTOMOTIVE PRODUCTS COMPANY LTD., LEAMINGTON SPA 
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On the ROLLS-ROYCE ce srt 
SUPERCHARGED POWER UNIT 


On the DORMAN 6 KA 
DIESEL POWER PACK 


On the LEYLAND DIESEL 
ENGINE FOR THE OILFIELDS 


On the BOLINDER'S STATIONARY DIESEL 
ENGINES and POWER PACKS 


users 

Rockford over-centre clutches 
and power take-offs are being 
used . by, a great many of the 
leading manufacturers, some of 
whose uffits are shown here. 
Rockford clutches are especially 
suitable for use in such atits, 
because there is no running 
thrust If @ither the engaged or 
disengaged position. Further, the 
operating toggle mechanism is 
centrifugally balanced, and has a 
simple adjustment for wear. 


British ma@ide in a range of sizes by 
Borg Gt Beek Company Led., 


Leamington Spa, England 


POWER TAK 


E-OFFS 


Holroyd built Boring Machine 
incorporating “‘F’’ Type 
Worm Reduction Unit. 


Taking our own medicine 


When we get a headache about a job we’re doing 
we often take a spot of our own medicine and it 
puts us on top of the world in no time. A case in 
point is this Holroyd Boring Machine. We used 
one of our own “F” Type motorised Worm 
Reduction Units to drive the feed and quick return 
motions—and it worked like a dose of salts. A 


Holroyd Worm Unit might do you a power of 
good. It can be... 


MADE UP FOR YOU QUICKLY 


A Standard Type Holroyd Worm Reduction Unit with a 
stock ratio can be made up, packed and despatched to you 
fairly quickly. Worms, wheels and special units made to order 
take somewhat longet. For information on our Worm Units 
and their applications drop us a line at Milnrow, Lancs. We'll 
be glad to help you all we can. 


JOHN HOLROYD & COMPANY LIMITED + MILNROW LANCS TELEPHONE: MILNROW 55382 
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SURFACE HARDENING 


tank track pins 
Tank track pins are being surface hardened 


with a G.E.C. high frequency induction hard- 
ening machine at the Cardiff works of Curran 
Steels Ltd. The pins are hardened to a minimum 
of §4 Rockwell C and to depths varying from 
,025" to .0§0”. Previously it was found difficult 
—and with one pin size impossible—to restrict 
the hardened surface to acceptable limits and 
all pins had subsequently to be straightened. 


Write for details 
of G.E.C. high frequency heating. 


PROCESS HEATING EQUIPMENT 
FURNACES HIGH FREQUENCY INFRA-RED 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, 


KINGSWAY, LONDON, W.C.2 


Automobile Engineer, February 1956 


= wg 

10 


Introducing 
‘Raffles’ Desoutter Here are some of the 


DESOUTTER 
SLOW-REVVING TOOLS 


People who make safes do so with the idea of frustrating 
burglars who want to bore their way in. Aircraft Designers 
appear to have much the same intention towards the PNEUMATIC 
long-suffering engineers who have to make and assemble R39 §” capacity drill... 165 r.p.m. 
their designs. ‘Take Titanium for instance. (All right, don’t SR6/35 4° capacity drill . 350 r.p.m. 
take it! But if you have to drill holes in an Aircraft R141/3 Corner Drill for 
close quarter reaming 300 r.p.m 
Factory you have no choice). Normal high speed power sien a 
/9 Reamer 
tools work themselves and their operators into a state 
of great heat, blunt edges and even blunter words. Enter adapted for reaming) . 200 r.p.m 
* Raffles’ Desoutter, the Little Horse who works at speeds 
from 160 to 300 r.p.m. and will bore his way into the ELECTRIC 
Bank of England. He is available in an increasing range 0G /45 capecity 
of Desoutter Tools. Electric Drill Gun ... 450 r.p.m 


Stew — 
Desoutter, tools 
put power into your hands 


Desoutter Bros., Limited, The Hyde, Hendon, N.W.9 Telephone : Colindale 6346 (5 lines) Telegrams : Despnuco, Hyde, London. 


(me, 271 
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One 56 |b. and two 1 cwt. Birlec induction furnaces, 
for melting the nickel alloy used in the manufacture 
of the casting shown below—one of the side links of 
a Birlec heavy duty furnace conveyor belt. Photographs 
by courtesy of Samuel Osborn & Co., Ltd., Sheffield. 


shell \\moulding 


For shell moulding or investment casting 
capacities of 25 Ib. and over, Birlec high 


frequency induction furnaces provide high 


quality metal of accurate analysis and with 
exact temperature control. For smaller 
outputs the Birlec Detroit |.C. (investment 
casting) furnace is similarly suitable. 


Piease send for further details given 


in leaflets Nos. 69 (high frequency 
induction) and 65 (Birlec Detroit). 


BIRLEC LiMITED 


Member of the AL. Group of Companies 
ERDINGTON, BIRMINGHAM 24 
LONDON - SHEFFIELD - GLASGOW - NEWCASTLE-ON-TYNE 


$™/82515/55 
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At a touch of a button the 
Eaton 2-Speed Axie provides 
a complete extra range of 
gears. There is a gear exactly 
suited to every load and road, 
since one range is higher and 
one lower than the conven- 
tional single-ratio axle. 

Yes, this is the era of the 
2-Speed Axle... from which 
you obtain good acceleration 
and a great reserve of power, 
without impairing high per- 
formance and economy on 
the open road. 

Eaton 2-Speed Axles have 
been approved and adopted 
as standard extra on new 
vehicles by most well-known 
vehicle manufacturers, some 
of which are listed below : 


OVER TWO MILLION 
SPEED AXLES IN 


Atkinson Lorries (1933) Led. Motor Traction Lid. 


Albion Motogs Ltd. Morris Coramercial Care Led. 

Austin Motor Co. Led. N.V. Moroikeacht, Holland 

Coramer Cars Led. Ransome & Rapier Led. 

Dennis Brothers Led. Sentinel (Shrewsbury) Led, 

Dodge Brothers (Britain) Ltd. Seddon Diese: Vehicles Led. 

E.R.F. Led, Transport Equipment 

Ford Motor Co. Ltd. (Thornyereft) Led, 
(Austraiia) Volvo, Sweden 

Guy Motors Led. Tilling-Stevens Led. 


Leyland Motors Ltd. Vauxhall Motors Led. 


with 
\TON MANUFACTURING COMPANY, CLEVELAND, OHIO, uv 


4ICTORIA ROAD 
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BOSS 
EMV. ENGINEERING CO. LTD., LONDON, W.W.10 OWEN &CO.LTD,DARLASTON 
» WARRINGTON, 


FIVE TORCHES 
FOR ARGONARC 
WELDING 


ae eta British Oxygen can supply a complete range of 


Pencil Torch (fixed head) 


argonarc handwelding torches for all classes 
of work. Smallest of these is the Pencil Torch 
—specially designed for intricate work or 
where access is difficult. A swivel head 
version of this torch almost enables you to 


weld round corners. For welding light alloys 


up to 16 swg and 1” thick respectively, 
there are the popular MK IIA and MK III 
torches; while the MK V—welding }” 


aluminium in one pass—is most suited 


to heavier work. 


For further details write to your nearest branch. 
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THE FINEST TOOLROOM IN THI 
COUNTRY IS AT YOUR DISPOSAI 


With over 40 years experience C.V.A, offer you 
unparalleled service in the manufacture of Plastic Moulds, 
Press Tools, Jigs & Fixtures and special purpose machinery 
If you require the highest quality and a competitive price, 


please send your enquiries to 


JIGS, MOULDS & TOOLS, LTD. 


No. 2 FACTORY, HOLLINGBURY, BRIGHTON 6, SUSSEX 
TELEPHONE: HOVE 48201 CABLES & TELEGRAMS: “CEVEATOOLS HOVE 


Rainbow 
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meyland 
mow fit 
sCapasco 

shigh friction 
mon-iade 
smoulded | 
ion these 
ifamous 


THE CAPE ASBESTOS CO. LTD 114.116 Park Street « London, VV! 
Telephone: GROsvenor 
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\eroquip 


YOU MAKE YOUR OWN HOSELINE 


SAVE-FIME with 
—dquick hoseline replacements are © 
available at all times. 
“TEUT.COSTS—AEROQUIP 
fittings afe. detachable, and can 
be used again and again. 


REDUCE STOCKS— 
with AEROQUIP 
bulk hose.and a few fittings, 
you can méet-all: your hose- 
line 


Please write for compre 
details of and 
American threads, mar 
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The depressed 
centre abrasive 


Introducing 


two powerful 
ABRASIVE TOOLS 


Weavy Outy SANDER-CRINDER 


The new Black & Decker 7” Sander-Grinder and the redesigned 6” Portable Grinder now 
give more power than ever before. The 7° Sander Grinder is lighter, 90% more powerful than previous 
models and has the abundant power necessary for continuous heavy duty production work. 
You can choose one of three spindle speeds to do the kind of work you want. The tool can 
be adapted for use with either 7” or 9” sanding discs, saucer grinding wheels, wire wheel brushes 
or planer heads. The higher speed models are specially designed for use with either 7° or 9” depressed 
centre ‘cut off’ wheels which obsoletes the grinding wheel for many types of grinding job. 


6” PORTABL E 6 R : i DE R Redesigned to give 85°, more power, the latest 


lighter 6” Portable Grinder is ideal for sustained grinding, 
buffing and wire brushing jobs 


These two new powerful tools give greater 
oulput-fasier than ever before 


“BLACK & DECKER LIMITED 4 HARMONDSWORTH MIDDLESEX 
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(PATENTED) 


FOSTER WHEELER LTD fabricates further extensions 
to Esso’s gigantic Oil Refinery at Fawley, Southampton 


Fabrication of the REACTOR, part of the new HYDROFORMER unit being built by Foster 
WHEELER LTD. for the ES8O PETROLEUM CO.,LTD. The ARCAIR Torch is being used to back- 
gouge the outside welds, prior to welding the inside seams. The shell plates of this vessel are 2}” thick. 
Construction must meet the stringent requirements of the A.P.1.A.S.M.E. code and is subject to 
100%, X-Ray inspection, Lincoln machines and Fleetweld 5 electrodes are being used throughout. 
The Arcair Torch saves on cutting and gouging up to 80%! This new patent complete unit 

uses only electric arc and compressed air. Air-cooled for operating-comfort, with self- 

aligning rotating jet for adjusting carbons to all angles. Melts any metal by electric 

arc, then dissipates the molten metal by continuous high-velocity compressed air, Special 

Arcair copper-coated graphite carbons, in 7 sizes, are used, 


Arcatr CUTS COSTS! 


Write for full information to sole European manufacturers and distributors, Dept, U 


LTD WELWYN GARDEN 
9 EN. 
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AUTOMATION 


Asquith Unit Head Machines are 
designed for horizontal, vertical, 
right or left-hand mounting. They 
can be arranged to meet a variety 
of multi-way drilling, tapping, 
boring and reaming require- 
ments, the cycle of operations 
being completely automatic. 
Economy of modification to meet 
changes in design is one of the 
features of these Asquith Units. 


WILLIAM ASQUITH LIMITED 


HALIFAX ENGLAND 


Above Drilling and 
Tapping Hypoid Hous- 
ings for the Standard 
Vanguard on Asquith 
Vertical Unit Head 
Machines 


Selow Drilling and 
Tapping Centre Hous- 
ings for the Furguson 
Tractor on Asquith 
Horizontal Unit Head 
Machines 


Photographs by courtesy 
of The Standard Motor 
Co., Lid., COVENTRY 


Soles & Service for... DRUM MOON D-ASQUITH « the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
"Phone: Midland 3431 (7 lines) Also at LONDON : ‘Phone Trafalgar 7224 (3 lines) and GLASGOW: ‘Phone Central 3411 
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HILGERS 


Automatic and semi-automatic 


TUBE BENDING MACHINES 


The complete range of Hilgers Semi-Automatic and 
Automatic Tube Bending Machines is suitable for 
both right and left hand bending, and working speed 
is infinitely variable. When the machine is adjusted 
to lowest working speed the return movement always 
switches automatically to the highest return speed. 
Moving parts are completely enclosed and lubricated 
automatically by a central system, thereby cutting 
maintenance to the minimum. Many of these 
excellent machines can be seen in operation in the 
United Kingdom, 


SOLE AGENTS 


BRIEF SPECIFICATIONS 


Type HE.38 Semi-Automatic Cold Tube Bending 
Machine with Combined Mechanic Hydraulic Drive. 
Largest tube diameter approx. 1}"0.d. x 14 8.w.g. thick 
Number of bends per hour up to 250 


Types HYB.s50 & HYB.70 Hydraulic Automatic Cold 
Tube Bending Machines 
HYB.50 


approx. 2” o.d. 
x § 64” thick 


HYB.70 


approx. 2)” o.d. 


Largest tube 
x 5/64" thick 


diameter 
Number of bends 
per hour ......... 


up to 600 up to 450 


Type HDY.114 Semi-Automatic Cold Tube Bending 
Machine with Hydraulic Operation. 


Largest tube diameter 
114 mm. o.d, x § mm. wall thickness 


Number of bends per hour 


LONDON, N.W.10 


Tool 
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KIRKSTALL FORGE ENGINEERING 
LIMITED LEEDS, 5 


Telephone: Horsforth 2821 


Automobile Engineer, February 1956 23 


+ 
7 
4 
gm, 
| 
T 
i 
. 4 
}- 3 = * 
| 4 
4 


How are 
for Springs? 


sion Springs to 4” to diam 
long, 2210188. W.G., to 15G) 5/6 each 
diam. 6/6 each, 
TERRY'S BOXES OF ASSORTED 

No. 757. Fxtra Light No. 388, | gross As SPRINGS are just the job for your 
Compression, | gross sorted Small Expan . 
assorted, 4° to 4”, sion Springs. 1° to experimental department —a 
to 2 | 27 to 20 14°, 18G to 21G 
each. wonderful assortment of Com- 
pression and Expansion Springs 

.. all sorts of lengths, gauges, 
diameters. The nine boxes we 
show are just a few from our 
No, 758, Fine Expan- No, 466. } gross As- range. Why not let us send you 


sion Springs. | gross sorted Smal! 


Assorted 4° sion Springs to th a full list- free? 


S.W.G 15/- each. diam., 21G to 24 
6/6 each 

No, 1024, 20 Com- No, 753. 3 doz. As- 

poemen Springs 12° sorted Light Expan- 

ong. to diam. sion to 4° di 

24G to 18G, suitable 2” to 6" long, 221 

for cutting into shor- S.W.G 10/6 each. 


ter lengths; and 
Expansions | to 12° 
long, 5/32" to 


diam., 22G to 16G, 
24/- each. 


These Boxes of Springs can also be obtained at: 
No. 1013. a LONDON 27 Holborn Viaduct 
Small y MANCHESTER 279 Deansgate 
Lo BIRMINGHAM 210 Corporation Street 


Compression 
Springs, to 

to &” diam., The prices quoted are subject to the usual 
24G to 19G. 


6/- each trade discount. 


TERRY & SONS LTD. REDDITCH, WORCS ’ SPRING MAKERS FOR 100 Y"ARS 


HERBERT 
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O/L and PETROL 


CASKET MATERIALS 


DISTRIBUTORS OF MATERIAL % FOREIGN «@ COLONIAL 
IN BULK FOR CT. BRITAIN ENQUIRIES TO 
J.A.NORDBERC LTD H.JACKSON LTD 
171 QUEEN VICTORIA ST., OAKENCLOUCH, CARSTANG 
LONDON. Nr, PRESTON’ 
LANCS, 


E.c4 
Tel:Centra/ 9678 Garstang 8 
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May individually com orehend: by. he term ‘Autom 

no op) Mion @xists in ed the piace girbide toc 
the modern duction set-up. : 
A futur@ era of po effortiess may indeed be 

the mammoth trancier Times are already ra: 
che of Britoin’s great plants to unheor 
then the cugting tools emipl : will contin 


Aa * 
WICKMAN LIMITED 
WIMET DIVISION 
COVENTRY Tel.: Tile Hill 66621 


YOUERINE of ovtornction, think of Wimer. 


At the works of William E, Cary Limited ; 
forming the eye on the main leaf of a laminated spring 


made from RTB silico-manganese steel, 


RICHARD THOMAS & BALDWINS LTD., 


WORKS, PONTYPOOL, MON, 


HEAD OFFICE: 
{OUSE, PARK STREET, LONDON, W.1 


LEADING 


Delta Milwaukee Air Hydraulic Drill 

Unit set-ups, automatically centre drills 

and drills four holes in the piston pin end 
(see C, D, E and F). 


NEW METHOD BASIS FOR AUTOMATION: 

The Delta Milwaukee Air Hydraulic Drill Unit itself 
is actually a new and somewhat revolutionary method 
concept—the basic vehicle to AUTOMATION in 
drilling, tapping, counter-boring, and kindred opera- 
tions. It is a completely self-contained, sealed 


production tool developed to provide maximum 
DELTA MILWAUKEE DRILL UNITS 
are made in three sizes: 
CAPACITY IN STEEL 
tion. 
Up to /, in. dia. Drill with 19-150 Unit 
Up to § in. dia. Drill with 19-400 Unit 
Patent No. 710335 and Patents applied for in all countries Up to 1 in. dia. Drill with 19-600 Unit 


accuracy and cost efficiency in either high speed 


manufacturing or slower, more specialised produc- 


EVONSHIRE HOUSE AGE CRESCENT, 


GASTON E. MARBAIX LTD 


PHONE BATTERSEA 0688 (8 lines) 
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P Str al 
scissors 


HARPENED 


As the knife grinder puts a keen edge on the local 
cutlery, Wards are applying keen minds to the 
building of a new factory. Every kind of steel- 
framed building is the concern of the structural 
steelwork department of Thos. W. Ward Ltd. 
Their contracts include factory buildings, schools, 


shops, and hospitals. In a somewhat different field, Wards 


supply and install steelwork for chemical plant, crane gantries — every purpose, in fact, where 


steel is used for construction. ‘They work from customers’ own designs, or start a project from 
the drawing board stage. Structural steelwork is just one activity of the Ward Group 


of Companies ; their products and services cover every branch of industry, 


Head Office: ALBION WORKS - SHEFFIELD London Office: BRETTENHAM HOUSE - LANCASTER PLACE - STRAND W.C.2 
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Heavy duty quarry conveyor. 


Quarrying plant. 


Back stop to prevent 
reversal of direction. 


SIMPLE TO INSTALL 


Cuts out foundations, baseplate, couplings and 
difficulties of accurate alignment. 


LIGHT IN WEIGHT 


Soundly constructed, but light in weight, obviating 
excessive load on the driven shaft and bearings. 
READILY AVAILABLE 

OF HULL In stock at all the 18 Fenner Branches. 


THE LARGEST MANUFACTURERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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Paint and ink mixer. | “= 

‘ 
THE SHAFT na COSTS 


FINE BORING MACHINES 


of extreme accuracy... 


HORIZONTAL 
and 
VERTICAL 
TYPES 


Please send 


Ud your 
es 


International Machine 
Tool Exhibition 
June 22 - July 6, 1956, 
Olympia, London. 
Grand Hall, 
Stand Nos. 45 4 61. 


SF” Our Showrooms are only a few 
minutes from London Airport 


ROAD WEST- HANWORTH - FELTHAM - MIDDLESEX 
e: FELTHAM 4266. Cables & Grams. SHIPMENTS, FELTHAM 
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compact, flexible, unfailing POW 


Where space is a limiting design factor and the requirement 
is for a unit which is capable of producing power out of all 
proportion to its smal! size—in a great many cases the 
solution is to install a Plessey High Pressure Hydraulic 
Pump. Current applications of this pump in heavy duty 
agricultural and engineering equipment are as varied as 
they are numerous—and if the day-to-day increase in new 
users is any guide, there is a wealth of possibility for the 


Plessey Hydraulic Pump in industry as a whole. 


These important products... 


LIFT TRUCKS TRACTORS BRAKE SYSTEMS GARAGE LIFTS 
CEMENT MIXERS GAS TURBINE ENGINES EARTH MOVING 
EQUIPMENT ~ INJECTION MOULDING MACHINES MACHINE TOOLS 
METAL DRAWING MACHINES SAUSAGE MAKING MACHINES 


BALANCED PRESSURE-LOADED BEARING 


If you have a problem which involves hydraulic power, get in touch with Plessey — 
they may well be able to provide the answer —simply, efficiently and economically. 


The Plessey Company Limited ~- Ilford - Essex 
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O-section ring seals in a 
rubber to customers’ wide range to 
components American Standards, Also 


STRUD—the Section 


leakproof bolt 


Flange seals and 
specialised 


Whether it be an oil, grease, gas, alkali, dilute 
acid or any other fluid that must be sealed, 1) 
whether pressures are great or small, or the 


temperature high or below zero, there is a 
Dowty Seal to suit your specific requirements. 


Our extensive design and research depart- 
ments are always ready to advise in the 
selection of the most suitable specification 


and media for your own particular application. 


DOWTY SEALS Teo ASHCHUR 


Tewkesbury 2271 
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FERODO LIMITED CHAPEL-EN-LE-FRI 
A Member of the Turner & Newall Organisati 
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This spirit of research lives on at 
Chapel-en-le-Frith. In the laboratory 
and Test House of the Ferodo fac- 
tory, scientists and technicians still 
search for new materials, new meth- 
ods of manufacture, new standards 
of safety and dependability. What- 
ever developments may come in the 
automobile industry, you may be 
sure that Ferodo Limited will have 
friction materials ready to match 
them. 
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QUALITY PRODUCTS 


AC AIR CLEANERS AND 
SILENCERS 


AC FUEL PUMPS 


Virtually every British car has one or more 
AC-Delco components designed into it on 
the drawing-board. AC-Delco research 
engineers will gladly help when you are 
planning a new design or modifying an DELCO-REMY 
existing one. Liaison at the drawing- IGNITION COILS 
board stage can help your design and 


production programme. 


Write to 


AC-DELCO DIVISION OF GENERAL MOTORS LIMITED, Dunstable, Beds. Telephone Dunstable 1166 
or Broadgate House, Coventry. Telephone Coventry 40491 
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METALASTIK RUBBER SUSPENSION. . . 


as adopted on the new Midland Red bus, is yet another advance made 

possible by utilizing the qualities of properly engineered rubber, not 

only to eliminate all metal-to-metal bearings from the suspension, but 

also to attain, in a practical and compact form, that long-sought ideal 

in a public service vehicle suspension, a variable spring rate. 

This I.F.S. system, using direct-loaded Metalastik rubber springs, also 

utilizes (in the articulated joints) ‘“Spherilastik” bearings, and ee. ge 
Metalastik Ultra-duty bushes and inner-sleeve bushes. 
Our engineers are at the disposal of all who are interested in 
the modern uses of rubber. 


BEARING 


METALASTIK LTD. 
LEICESTER 
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SOME TYPICAL 


FLEXO MOULDINGS IN 
GLASS FIBRE/POLYESTER 
FOR THE MOTOR CAR 
INDUSTRY 


We welcome enquiries for this class of work 


PLASTICS 


FLEXO PLYWOOD INDUSTRIES LTD., SOUTH CHINGFORD, LONDON, E.4 
TELEPHONE: SILVERTHORN 2666 (7 LINES) 
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Improved manufacturing facilities have 
reduced production costs enabling us to 


THE H E R B E R T reduce prices. Thus, the most efficient cutters 
avo CARBIFINE CUTTERS 

TIPPED wre ARDOLOY 


@ POSITIVE TOOTH LOCKING ARRANGEMENT. 
THE TEETH CANNOT MOVE EVEN UNDER THE 
MOST SEVERE CONDITIONS. 


@ TEETH WITH DIFFERENT RAKE ANGLES CAN 
BE FITTED IN THE SAME CUTTER BODY. 
UNBROKEN RING OF METAL OUTSIDE TOOTH 
HOLES. 


HIGH-POWER CARBIFACE, 


For use on medium to 


high-powered machines for 
machining steels, cast-iron 
and non-ferrous materials 


Eight sizes 3” to 16” dia 


CARBIFINE. For light cuts 
on cast-iron and non-ferrous 
materials. High degree of 
surface finish on interrupted 
surfaces 


Ten sizes 3” to 16” dia 


PROMPT 
DELIVERIES 


Other types available for 
specific operations on 
various materials 


Full details from Ardoloy Sales Department; Head Works. Phone: 88781 (Ext. 26) 


ALFRED HERBERT LTD - COVENTRY 
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nothing rattles the 


In the BMC Series ‘C’ 6 cylinder engine — basic power-unit of the Austin A 90 
Westminster, the Wolseley 6/90 and the Morris ‘Isis’ — Nyloc nuts are fitted to the 
connecting rod big-end bolts and the main bearing caps. Once fitted, they don’t budge a 
thou — despite piston speeds of around 2,630 feet per minute and explosion stresses 
of 5 tons per square inch! And by using Nylocs instead of the 
time-wasting split-pin method Morris Motors 
Ltd., (Engines Branch) have 
speeded up production and 
made sure of a correct assem- 
bly every time. 
Our Nyloc, Fibre and Pin- 
nacle Nuts could probably help 
you too. Drop us a note and 
we'll discuss which is best for 
your particular job. 


SIMMONDS AEROCESSORIES 
LIMITED 


TREFOREST PONTYPRIDD GLAMORGAN 
Branches: 7-6-0 8t. James's Street, London, 8.W.1. 
Lancaster House, Newhall St. Birmingham. 

2, St. John Street, Manchester, 3 
73, Robertson Street, Glasgow, C.2. 


Also Stockholm, Copenhagen, Ballarat, Sydney, 
Joh York. A MEMBER OF THE FIRTH CLEVELAND GROUP 
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WHATEVER THE DRIVE 


il 


On passenger and commercial vehicles throughou 
the world David Brown automobile transmissio 


components are giving dependable service 

For rear-axle drives—worm gears, spiral or hypoid 
bevel gears, or differential bevel gears—for tming, 
magneto, oil pump and speedometer drives—fo 
gearbox, steering, starter and clutch gears, and 
power take-off drives from the main gearbox—in 
fact, whatever the drive, the Dav 
isation can supply your needs with components 
backed by the soundness and reliability associated 


id Brown organ- 


with David Brown. 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
AUTOMOBILE GEAR DIVISION 


PARK WORKS HUDDERSFIELD 


For the baby car or the giant commercial transport vehicle, 
the Girling name means high efficiency brakes. Backed by 
unrivalled research and development facilities, Girling design 
and manufacture are geared to the production of equipment 
specifically designed for a specific job. For every type of 
motor vehicle, Girling Brakes are performing daily with the 
utmost reliability, always strengthening the proud claim. . . 


GIRLING LIMITED 
KINGS ROAD 
BIRMINGHAM 11 


WAY 
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re is no material more suitable 
for bright-work on motor vehicles 
than stainless steel. Solid meta! 
throughout, nothing to chip, peel, 
or rust, Stainless steel trim is 
thoroughly practical, It requires no 
polishing and is quickly and easily 
cleaned merely with soap and water. 


Body ep are making j increasing 
use of this gleaming material—dec- 
orative mouldings, window reveals, 
radiator grilles, lamp housings, 
wheel discs, Irresistible in the 
showroom, endurable for the whole 
life of the car. Small wonder that 
the Motor Industry all over the 
world is turning to stainless steel 
—the metal of the age. 


“SILVER FOX” 


STAINLESS STEEL 


REGD. TRADE MARKS 


The metal of the age 


SHEFFIELD “ENGLAND 


F 343 
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Two leading supp! 


of engineered rubber 


—ynder one roof 


RUBGER COMPANY RUBBER BONDERS LTD 
DUNSTABLE, BEDFORDSHIRE, ENGLAND 


: 


upreme. 


vehicles, Diestl Railears, Tractors, Cars, etc; 
a special coupling has been developed to 
ay cope nk the very high speeds of jet engines. 
Vv Owing to the use of rubbertrupnion blocks as 
the main driving elements, Layrub gives a true 


cushioned drive, and with theabsence of 9 
to-metal contacts, jubrication is not required. 


Here then isa transmission system designed 
for modern times—a drive shaft that can be 
installed and almost forgotten 


If you would like to know the full capabilities 
of these shafts contact us at the address below 
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Sh 
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Through the 4th Dimension 
Time Barrier 
to New Production Highs 


LIPE AML BAR FEED 


gears machine production to the steady flow of Time 


All industrial results are achieved in Time—vital Fourth Dimension that measures output, costs, profit. Shorten the 


time gap between operations—shorten the time when machines are “cutting air’ — keep machines producing at a 


steady optimum rate during the fatigue slow-down from 10.30 to noon, and from 3 p.m. tll closing time-——and you 


are getting Fourth Dimension production. Production that is geared to the steady flow of Time. 


Lipe AML Bar Feed Produces from 30% to 100% 
More Output by Eliminating Time Losses.... 


Time losses account for the enormous differences in 
output among workmen. By eliminating these losses 
automatically, the Lipe AML Bar Feed boosts overall 
production from 30 per cent. to 100 percent. That's 
because stock is fed to the machine independent of the 
operator. Constant pressure behind the stock ensures 
uniform speed of feed. No feed fingers to fail or mar 
stock. No multiple feed-outs, even on the longest pieces. 


The a Automatic Magazine—Loading Bar Feed ts protected in 
Great Britain by Patents Nos. 728, 898, and 743, 461, Automation 
Limited are exclusive licensees under this patent. 

Sale or use without permission of Bar Feeds protected by these patents 
constitutes infringement. Notice 1s hereby given that action to restrain 
infringement will be taken against any persons, company or firm, 
which, without authorisation, imports, offers for sale, sells or uses 
Automatic Magazine Loading Bar Feeds protected by these patents, 


Ltd. 


DEVONSHIRE HOUSE . VICARAGE CRESCENT : LONDON, S.W.11 
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When 


weight 
problem 


The verdict in industry is always the same. Reduced weight—say, 
in transport or building—can mean greater all-round efficiency 
and economy. The question is: how can weight be reduced 
without loss of strength? 

More and more, ‘Kynal’ wrought aluminium alloys are providing 
the answer. There is scarcely a branch of industry today where 
they are not used. The reason is that they are light and yet very 
strong and durable. They are made by 1.C.1. Metals Division— 
that is proof enough of their quality. For the usual rigid technical 
control during production ensures that they will stand up to the 
most rigorous conditions. 

Have you a weighty problem? If so, let ‘Kynal’ solve it for you. 


IMPERIAL CHEMICAL INDUSTRIES 


LIMITED, 


*KYNAL’ AND ‘KYNALCORE’ wrought 
aluminium alloys are already extensively used in 
the following industries: 

Aircraft: ribs, spars, engine components, stressed skin 
covering, fittings, etc. 


roofing, panelling, 


Railways: structural menibers, 
windows, luggage racks, etc. 

Road Transport: structural members, floor planks and 
panelling, windows, tread strips, doors, small fittings, etc. 
Shipbuilding: bridges, wheelhouses, outer funnels, sky- 
lights, decks, stanchions, bulkheads, watertight doors, 
lifeboats and davits, etc. 

Building: roof coverings, side claddings, ventilators and 
windows, panelling, interior fittings, etc. 


LONDON, 58.W.I 
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THE ‘MARLES’ 

DOUBLE-ROLLER 
GEAR, made in a 
range of sizes 


covering every type 
of chassis, 


BETTER LIVING 


BETTER ROADS 


MADE BY THE PIONEERS 
IN PRECISION 
STEERING 
GEARS 


EFFORTLESS 
STEERING AND 
GREAT DURABILITY 


Hardened cam and roller. 

Tapered roller bearings (with detachable 
cones on the larger sizes). 

Double bearing support to rocker shaft. 

End-location adjustable. 

Larger angular movement. 

Very compact box. 

For fore-and-aft or transverse layout. 

Trunnion or spigot mounting alternative 


on heavy types. 


ADAMANT 


ENGINEERING CO. LTD., DALLOW ROAD, LUTON 
Sole proprietors of the Marles Steering Company Ltd. 


Telephone: LUTON 2662 (4 lines) Telegrams: ADAMANT, PHONE, LUTON 
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Planned 


to expand 


Ti Aluminium Ltd 


ONE OF THE LARGEST U.K. FABRICATORS OF ALUMINIUM AND ALUMINIUM ALLOY 
SHEET, CORRUGATED SHEET, STRIP, CIRCLES, PLATE, EXTRUDED SECTIONS AND TUBES. 


TI Aluminium Ltd. Head Office: Redfern Road, Tyseley, Birmingham. 11. Tel. Acocks Green 3333. A A) COMPANY 


London; 10, Buckingham Place, Westminster. Lo~pon, s.w.t. Tel: Victoria 0902 Birmingham ; 10, Needless Alley, simmincuam. 2. Tel: 
Midland 0672 Manchester: 14, Brown Stre mMancuesTer. 1. Tel: Deansgate 2584 Leeds: Russell Chambers, 54, Merrion Street. Lerps. 1. 
Tel: Leeds 31870 Glasgow: 38, Bath Street, GLascow.c.2, Tel: Douglas 5161. Bristol: 16, Charlotte Street, aristot. 1. Tel: Bristol 25401 
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American Braking 


Systems 


MANUFACTURED UNDER LICENCE 


For overseas markets—systems which are 
backed by a world-wide organisation for 
servicing and spares. 


Stop Light Swiech 
To Ancillary Services 


Low Pressure indicator 


Clayton Dewandre are now producing this 
up-to-the-minute range of American 
equipment for all types of vehicles in 
addition tu their own world-renowned 
Vacuum and Air Pressure Braking systems. 


MANUFACTURED IN ENGLAND BY 


CLAYTON DEWANDRE 


LINCOLN ENULLND + PHONE: 
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Get the WOVEN-or-MOLDED question sorted out! 


1 Nation-Wide Chain of Just what is the difference between woven and molded 
Depots To Serve You brake liners’? Most important of all, the way one type can 
“cure” braking idiosyncrasies that would be aggravated 
ae by the other—and vice versa. That's the advantage of the 


BIMMINGHAM Midland 4654 
HL ACK BURN 659/ DON range: in it there’s a woven or molded quality to solve 


wes petal squeal and every other problem in any braking system. 


CARDIFF 270% 
CARLISLE 2/589 And to make sure the right DON liner is selected for every 


yee aml job, there’s a nation-wide chain of DON depots—each one 
DUNDEF / staffed by people who know their job, /1 pays therefore to... 
EDINBURGH Central 
GLASGOW ©2 Central 1595 
HARROGATE 670 


HULL central 

IPSWICH 

§ 20004 

nt . to be sure! 
be sure. 


NEWCASTLE ON-TYNE 2 LINER? 


NOTTINGHAM 


The best of Wovere ana Molded 
Republic of Ireland SMALL & PARKES LTD - HENDHAM VALE WORKS MANCHESTER 9 


DUBLIN, 18 Westland Row 6654 
and 00918 LONDON Office: 76 Victoria Street, 8.W.1 


Make he “DON FLEX” (patent) Clutch Disc 
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Automatic Welding ? 


We sell the whole works 


As the biggest and most experienced people in automatic arc welding, Quasi-Arc 
Limited offer the Production Engineer advantages he can get nowhere else. 
They are ready to supply him promptly with everything he needs—plant, welding 


materials, expert service—all from one old-established and reliable firm. 


Continuous Welding 


Processes 

Quasi-Arc are the only people who make and 
sell two continuous automatic arc welding 
processes—Fusarc and Unionmelt, with all 
their present-day variations. 


Fusarc 

The biggest-selling continuous covered elec- 
trode process in the world—and in its field 
the most economical. Fusarc with its visible 
arc, runs fast and efficiently, and gives excel- 
lent results both indoors and outdoors, 


Limited in the well-known processes 


The interests and activities of The Quasi- Are Company Limited and Fusar: 


External and internal welding 
of Class 1 boiler drums, by the 
Fusare process, Note the versa 
tile cantilever—supported au 
welding head; boom- 
type miernal elder right 
with effective welding traverse 
of 18° 0°; and the adjustable 
motorised roller bed, working 
in conjunction with an idler 

bed umt. All manufactured 
installed and serowed 

Quasi-Are Limited——and onl) 
one of many complex auto 
matic welding installations 


now im production 


Unionmelt 

The world-renowned submerged arc process, 
giving X-ray sound welds with perfect finish. 
There is no spatter and no flash. It is rapidly 
expanding into light plate welding as well as 
in heavy fabrication work, 


Welding Manipulators 
Quasi-Arc supply a wide variety of manipula- 
tive equipment from manipulators and 
positioners to roller bed units. They are built 
on years of experience and development and 
can be incorporated with any welding process 
in complete automatic welding installations. 


Quasi-Arc - Fusarc Unionmelt Sigma Helianc  Twin-Arc 


have been combined in order to provide a thoroughly comprehensive 
and effective service to the welding industry. 
The headquarters of the new organisation-—named Quasi- Arc Limited 


are at Bilston, Staffordshire, with works at Bilston and Gateshead. 


ome to QUASI- 


LIMITED 


QUASI -ARC 


BILSTON STAPFORDSHIRE 
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Greater Filter area ji 


Highest efficiency 


Minimises wear on 
injection equipment 


Clean fuel 
gives up to 8 
times pump life 


Research shows that fuel pump and injector wear are largely caused by 
fine, abrasive dust carried in the fuel, and that if fuel is clean, pump wear 
is negligible. The new C.A.V. type ‘F’ filter with the spiral vee-form paper 
clement is designed to remove the minute particles from fuel, that will 
entirely escape an ordinary filter. The photomicrographs show (1) fuel as 
supplied (approx. x 100), and (2) the fuel after filtering with the new 
clement (to same scale). 

The centre illustration shows diagrammatically the principle of the 
spiral vee-form element, and the path taken by the fuel. Note the large 
filtering area, 560 sq. inches in all, many times that of most filters; yet the 
new filter is only two-thirds the size of the corresponding cloth or felt filter. 

Exhaustive field tests show the new filter gives up to eight times the 
injection equipment life by eliminating rapid wear. 


Low initial cost. Cheap to maintain 
Greatly reduces overhaul costs 


The World’s Leading Manufacturers of 


FUEL INJECTION EQUIPMENT 
C.A.V. LIMITED, ACTON, LONDON, W.3 


AP 174-739 
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COSTS & SPEED ASSEMBL 


Patent application 6907/48 


Proved in service, the Silentbloc-Harris Con- 
centrated Pressure Spring Shackle is now a 
standard fitting on a number of popular 
production cars. 

If one of the range of sizes available does not 
fit in with your layout we will be glad to design 
a complete shackle unit for you. 
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for 
casehardening 
at-treatment 


The ‘Cassel’ Heat-Treatment 


Service offers a com 
BATH FOR CARBURISING 
| 


of salts, furnaces an 

advisory facilities to Cn, ee 
problems. For instance, 
able reduction in distorti 
casehardening of alloy s 
can be effected by a — | 
treatment cycle in 8 OF 
including carburising 
tempering. This is, in 

to the even heating 
salt but also becaus 
passes through th 
TS. 150 BATH AT 


ite fo io 
martensite formation 200° . 20°C 
M, POINT 4 


W 720/ CYANIDE 
APPROX 


aT 


TEMPERATURE 


process. is being 
applied on a production scale to 
gears, shafts and sliding dogs. 


TEMPE TIME 
ior alloy casehawdening 


The ‘Cassel?’ process has these ddvantages: 
Reduced risk of distortion — 
Accurate control of temperature 
Rapid and even carburisation 
Clean scale-free finish 
Uniform results 


‘Cassel’ he 


IMPERIAL CHEMICAL INDUSTRIES LTD., 
LONDON, S.W.1 
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- Light weight high speed cages 
‘Witra precision accuracy 


Our Technical Department 
wili recommend a suitabie bearing 
for your application 
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Highly mechanised methods are 
used for the rapid production 
of this cast iron Crankcase 

for the Commer T. S. 3. diesel 
power unit. In the unmachined 
state it weighs no more than 
284 Ibs. The design has 
eliminated masses of power 
wasting metal and has 
produced a lighter and more 
compact engine with greatly 
improved power weight ratio. 


Smethwick 4c ogham 
High Duty ders 
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SPARCATRON Mk. I] equipment with twin heads. 


heads may be used in conjunction with the main control unit (left), in some 


circumstances. 
form of the shape to be cut in the workpiece. 
pattern in easy to machine material can be made and used to mould electrodes 
In some instances hollow electrodes can be used for piercing and 


im quantity. 
Once set up the process needs only 


resultant slugs of useful size can be saved, 
occasional inspection ; one man can operate two or three machines and have 
time to make and mount electrodes, 


Manufactured by Impregnated Diamond Products Ltd. 
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= SPARK EROSION = 


SOLE SELLING AGENTS GT. BRITAIN & WN. 


BURTON GRIFFITHS & CO. LTO., KITTS GREEN, BIRMINGHAM 


Telephone: STECHFORD 3071 


A further two or more 


An essential to the process is the electrode having the male 
This can be a work sample, or a 


IRELAND 


Sinking one half ofa die in hardened steel A spare brass 
electrode rests face up on the die. It can be seen that the base 
profile and surface contour of the electrode correspond with the 
impression to be sunk except, of course, that they are reversed. 


HE SPARCATRON process of spark erosion 

provides a long sought means of “‘cutting’’ 

intricate shapes, profiles, forms or impressions 
accurately and at relatively high speeds in materials 
which otherwise cannot be machined, or where it is 
not economic to do so by conventional methods, No 
matter how hard or tough, any material capable of 
conducting electric current can be machined with ease 
by SPARCATRON equipment. 
In the toolmaking industries for press tools and dies in 
cemented carbides and hardened steels the process is 
firmly established; it has many applications in the 
making, reconditioning or alteration of dies and 
moulds for diecasting, drop forging, hot brass 
stamping, plastics, rubber, ceramics and of wire 
drawing and extrusion dics 
Like most machining processes, spark cutting can be 
divided into roughing and finishing operations, but 
here the changeover can be made instantaneously 
without interrupting the cutting. ‘The work is not left 
with a scratch finish as by milling or grinding; 
starting points for and the development of hair cracks 
are precluded, The work remains cold during the 
process so there is no change in structure; hardened 
steels can be machined with ease and difficulties 
associated with hardening after machining are 
eliminated, 
SPARCATRON spark erosion may be the answer to 
your machining problems, Permit us to send you 
further details or to advise on applications to meet 
your requirements, 


BURTON 


GRIFFITHS 
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Dunlop technicians will always advise on any problems concerning installation of flexible piping. Write please to:— 
DUNLOP RUBBER COMPANY LIMITED ST. GEORGE'S ROAD COVENTRY TELEPHONE: COVENTRY 64171 
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Largest in the David Brown range, the 557 CM 
itself as a completely dependable unit by the 


Outstanding features include:— 


@ Constant mesh gears for all speeds 3 
including reverse, ensuring long life 
and quiet running. 


@ Alternative standard ratios giving 
direct or over-drive top gear 


* Sturdy, simple and compact design, 
having low weight to strength ratio. 


Proved in Service 


wide trouble-free service, often under really tough operating conditions. 


Specification E.393.19, giving complete details, is available on request. 


STANDARD GEARBOX RANGE 


5-speed Gearbox has proved 


large numbers giving world 


Gear shafts located in horizontal 
plane, permitting shallow case. 


Upper half can be removed without 
disturbing gears or selector mechan- 
ism. 


Compact forward control unit, 
connected to gearbox by two uni- 
versal joints offering flexibility of 
chassis layout. 


Max. Engine No. of 
Torque (Ib ft) Speeds 


2-speed epicycle unit—either overdrive or underdrive, 
suitable for 350 Ib. ft. maximum engine torque. 


or direct top gear 


PARK 
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These units are available 


of with either an overdrive 


Tt Synchromesh for all speeds 


- 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
AUTOMOBILE GEARBOX DIVISION 


THE 


WORKS HUDDERSFIELD 


557CM 350 5 
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4a shapes... 
all sizes 


Wild-Barfield make equipment for all 
heat-treatment purposes. Whether you 
need a standard *C’ type forced air 
circulation furnace or one made for a 
special application, you can 
be sure of getting maximum 
efficiency and that complete 
dependability for which 
Wild-Barfield furnaces are 


famous. 


FORCED AIR evecraic 
CIRCULATION 
FURNACES 


| 

| ~ 

| for all heat-treatment purposes 
| 


WILD-BARFIELD ELECTRIC FURNACES LIMITED 
ELECFURN WORKS, OTTERSPOOL WAY, WATFORD BY-PASS, WATFORD, HERTS. Telephone : Watford 6091 (8 lines) 
we 
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ars way DORMES 
MEANS TOP RATE TO ME 


ARE BASLE FROM YOUR USUAL ENGINEERS MERCHANTS 


SHE SHEFFIELE TWIST DRILL AND STEEL COMPANY LIMITED 


a 
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MACHINES 
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Cincinnati Product 


ENGLAND 
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When you see the HyPowermatic 
catalogue you will realize why 
this new range of machine tools 
will enable you to mill your 
medium and large size compo- 
nents more quickly and more 
accurately than ever before. You 
will be particularly interested in 
the new “hydromech” drive, 
permitting exceptionally heavy 
climb cuts. 
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‘DRIKOLD’ 
REFRIGERATION FOR 


TRANSPORT BY ROAD 


j “TT 


ay 


meets all the user’s needs. 

‘DRIKOLD’ does not reduce the payload ; 
is simple and inexpensive ; 

does not require skilled operation 

OF maintenance ; 

is completely reliable in operation ; 

is hygienic and free from mess. 


Full technical service is offered. 


Before ordering or building corated Vehicles look into the outstanding advantages of ‘ORIKOLD' 


Enquiries to: 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.1 
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—that’s versatile Bury Felt, made specially for 
Industry. Hard as nails or soft as silk, Bury Felt 
can always be worked towards your ends. You 
can use Bury Felt in filters, seals, washers, gas- 
kets, buffing rollers, shock-absorbing mount- 
ings, cushionings—or in anything else that calls 
for felt. 


Send your enquiries to 
BURY FELT MANUFACTURING COMPANY LIMITED, P.O. BOX 14, HUDCAR MILLS, BURY, LANCASHIRE - Phone: BURY 2262 (6 lines) 


London Offices: 3 Snow Hill, E.C.1 - Phone: Central 4448 
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FOR THE AUTOMOBILE ENGINEERINGF{INDUSTRIES 


‘THE FIRTH-DERIHON STAMPINGS LTD - TINSLEY - SHEFFIELD 
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OVERDRIVE 
VANGUARD 


and without “coasting” —a 
characteristic entirely absent 
from the Laycock Positive Overdrive 


A TESTING ROUTE! 
©, EDINBURGH 


COLDSTREAM 


NEWCASTLE-ON~TYNE 


A normal Standard Vanguard III Saloon, chosen at random and fully run-in, 
recently gave remarkable proof of the fuel-saving possible with the Laycock 
de Normanville Overdrive. The Vanguard, fully laden, covered the testing 
794-mile London-Edinburgh-London route at an average of 37.5 m.p.h. for a 
fuel consumption of only 34.53 m.p.g. The car was driven normally with 
appropriate use of the Overdrive and “coasting’’ was not permitted. Discon- 
certing “‘coasting”’ is in fact not possible with the Laycock Overdrive, the car 
is always under COMPLETE DRIVER CONTROL; this, in addition to its 
fuel-saving and other advantages, is why the All-British Laycock Overdrive is 


now available on 30 of Britain’s finer cars. 
DE NORMANYVILLE) 


(LAYCOCK 
. Enquiries to: Laycock Engineering Limited, Overdrive and Transmission Sales 
LAYCOCK ENGINEERING LIMITED SHEFFIELD Division, Westminster Bank Chambers, 16/17 Hertford Street, Coventry 


The congested traffic conditions 
along much of the Ar route is 
another factor making the 34} m.p.g. 
figure for the 794-mile journey 
remarkably favourable. 


now available on 30 British cars... 
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Wustration shows 2 identical 
machines which are used for 
internal OR surface broaching as 
the type of work necessitates. 
"Change-over” is asimple 
operation. 


The increasing popularity of these machines is due to robust 
construction and easy adaptability to any of three broaching 
methods — Push or Pulldown for Internal Work and Surface 
Broaching. They can be supplied complete with automatic 
Broach retriever mechanism, Sizes range from 4 to & tons with 
24’ stroke and 10 tons with 36° stroke and 15 tons with 48" stroke, 


Photographs by courtesy of Messrs. Briggs Motor Bodies, Ltd. 


BUILT AND TOOLED BY 


ROCKWELL 


MACHINE TOOL CO. LTD WELSH HARP, EDGWARE ROAD, LONDON, N.W.2. TELEPHONE: GLADSTONE 0033 


ALSO AT + GIRMINGHAM TELEPHONE SPRINGFIELD 1154/5 STOCKPORT—TELEPHONE STOCKPORT 5241 - GLASGOW-—TELEPHONE MERRYLEE 2622 
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or 
Wel INTER NAL or SURF. C 
“ 1.78" lone 


RINGS 


GEORGE ANGUS & Co 


NEWCASTLE UPON TYNE, 6. 
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SELF-LUBR 


The high wear-resiow Ges of *Ollite” bearings are proved by test 
they're track-tesced. speclly “Oitite 

Superload” bearing» for ‘heir highly They are available 

from @ vast range of patterns and OF made your own design. 

Write for your copies of literature 

dealing with all aspects of 


*Oilite” self-lubricating bearings, 


THE MANGANESE BRONZE AND BRASS COMPANY LTD 


ELTON PARK WORKS RD IPSWICH TELEGRAMS: OILITE IPSWICH PHORM 55415 


— 

= NG IRON-COPPER BEA 
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pioneers 
of 
progress 


—STERMETa 


REGD.TRADE MARK 


True to the great traditions of 


Coventry whose long history 


is closely linked with the progress 


of Britain . . . Sterling Metals 


operating large Aluminium and Cast 


Iron foundries and, as the world’s 


largest producers of “Elektron” 


Magnesium Alloy castings, have built 


up an unequalled reputation for 


skill, quality and craftsmanship. 


STERLING METALS LTD 


COVENTRY 
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PROPELLER SHAFT TRANSMISSION 


SMETHWICK DROP FORGINGS LTD - SMETHWICK & KIDDERMINSTER ENGLAND 
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the best when 


you seeit... 


sooner or later you buy 


HACK SAW BLADES - TOOL BITS 


PERMANENT MAGNET CHUCKS TOOLS 


MAGNETIC TOOLS & ENGINEERS’ 
HAND & PRECISION TOOLS 


Made by james Neili & Co. (Sheffield) Ltd. and obtainable from all tool distributors 


UX2 
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PISTONS 


PISTON RINGS 
CYLINDER LINERS 
VALVE SEAT INSERTS 
VALVE GUIDES 
TAPPETS ETC. 
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AT THE CLAYTON DEWANDRE 
WORKS SPECIALLY BUILT TOOLS 
AND FIXTURES POWERED AND 
CONTROLLED BY STANDARD 
VEHICLE BRAKE UNITS’ ARE 
USED TO SPEED PRODUCTION 
ILLUSTRATION SHOWS A PRESS 
FOR A DIAPHRAGM ASSEMBLY 


Published the second Wednesday in every month 
by ILIPPE & SONS LIMITED 

Dorset House, Stamford Street, London, S.E.1. 
Telephone - Waterloo 34333 (60 lines) 
Telegrams «+ Sliderule, Sedist London. 

The annual subscription inland and overseas 

is £2 17s. Od. including the special number 
Canada and U.S.A. $8-50 


BRANCH OFFICES 

Coventry « 8-10 Corporation St., 

Telephone - Coventry $210 

Birmingham 2 - King Edward House, New St 
Telephone - Midland 7191-7 

Manchester 3 - 260 Deansgate 

Telephone - Blackfriars 4412 

Glasgow, C.2 - 268 Renfield St., 

Telephone - Central 1265-6 
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On-lhe-gpol 
CARDIFF 


of Wales, and outlet for the coal, steel and 
manufactured goods from a teeming indus- 
trial region. Serving this important area 
from offices in Westgate Street, Skefko 
maintains an on-the-spot service of supplies 
of high quality precision ball and roller 
bearings and expert technical advice on their 
use and application. 


16 WESTGATE STREET 
Tel: Cardiff 29756/7 Grams: Skefko, Cardiff. 
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VIA KAR BALL & ROLLER 
BEARINGS 


One of a series of advertisements featuring the main towns where SKF service is centred. Other SP offices are at:-ABERDEEN BELFAST 
BIRMINGHAM BRISTOL DUBLIN EDINBURGH EXETER GLASGOW LEEDS LEICESTER LIVERPOOL LONDON - LUTON 
MANCHESTER NEWCASTLE-ON-TYNE NOTTINGHAM SHEFFIELD - SOUTHAMPTON Gi% 
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ONLY pal TYPES AL ROLLER. TAPER ROLLER AND SPHERICAL ROLLER 
: 


Editor J. B. Duncan 
F. C. Sheffield 


AUTOMOBILE 
DESIGN MATERIALS ““ENCINEER 


FOR some years now throughout Western Europe there 
has been a continually expanding market for light com- 
mercial vehicles. A survey of those exhibited at the 
Brussels Show disclosed that in many cases Continental 
manufacturers are producing several different types of 
vehicles with as many common components as possible. 
To achieve this, the makers are tending to concentrate on 
the development of special light commercial vehicle chassis 
instead of modifying private car models. There is much 
to be said in favour of this policy. For instance, when a 
light commercial vehicle body is mounted on a passenger 
car chassis, it is usually difficult to obtain a satisfactory 
weight distribution, and in addition the suspension 
characteristics tend to be unsuitable. To set off against 
these drawbacks, there is, of course, the possibility that 
the front wings, bonnet, scuttle and dash may be common 
to both the commercial vehicle and the private car. 

One of the most popular of the Continental develop- 
ments is commonly known as a kombi wagon. This has a 
van body with large windows in the sides and the rear and 
has seats that can be removed, as in a Countryman saloon, 
to provide more space for the carriage of goods. In this 
type of design, the emphasis is placed on suitability for 
commercial rather than passenger transport. 

Another type of vehicle that is becoming increasingly 
popular on the Contenent is the small bus, capable of 
accommodating from six to fourteen seated passengers. 
These vehicles are used by hotels for carrying small parties 
to and from the station. The demand is not great enough 
to warrant the production of a special vehicle solely for 
this application, but models based on light van designs can 
be produced at reasonable prices. 


Vehicle Range 

With a range comprising a van, kombi, light bus, 
ambulance and pick-up, production of the basic com- 
ponents can be undertaken in quantities large enough to 
warrant the necessary tooling. In this range, almost all 
the body components are common, except to the pick-up. 
A special effort is being made to bring pick-up designs 
closer into line with the others, but opinions still differ as 
to what measures should be taken. One manufacturer 
offers an open-sided van, which has no panelling between 
the waist and the cant rail, the roof being supported on 
pillars. Others arrange the front end of the basic body in 
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Light Commercial Vehicles 


PRODUCTION METHODS WORKS EQUIPMENT 


such a manner that only a rear panel has to be added to 
form a cab suitable for a pick-up. Yet another practice 
is simply to style the pick-up in such a way that its panels 
can be fitted to the basic structure of the van with the 
minimum of modification. 

Up to the present, the styling of all these designs has 
been based on what is currently accepted as suitable for 
vans. Development, however, is still at an carly stage and 
it is probable that, because of the application of these types 
to passenger transport, the greatest demand in the future 
will be for those with the most attractive appearance. 
That it is possible to make a vehicle of this type as attractive 
as a private car has been demonstrated by British manufac- 
turers, one at least for over three years, has had in produc- 
tion a range of light commercial vehicles based on a 
separate chassis frame, but with the engine, gearbox and 
many other mechanical components common to both 
private cars and commercial vehicles. 


Floor height 
For a design to be applicable to as wide a range of 
vehicles as possible, it is essential that the floor height 
should be low. This appears to suggest that chassisless 
construction should be adopted. However, unless it is 
acceptable for the sill to be on top of the floor, a feature 
that is not generally regarded as practicable for com- 
mercial vehicles, the gain so far as floor height is concerned 
is negligible. The use of a separate frame is preferable, 
since it makes it much easier to adapt the vehicle to the 
pick-up design. However, because of the restriction on 
floor height for the other types, it is scarcely practicable 
to incorporate a frame that will be adequate without a 
degree of support from the body. This implies that in the 
pick-up there must be sound connection between the 
body and cab. Another measure that is being adopted to 
reduce the height of the floor above the ground is the 
abandonment of the traditional position of the petrol tank 
between the frame side members at the rear; now the 
tank more often than not is installed above the floor. 
Continental manufacturers obviously consider that the 
market for light commercial vehicles will continue to 
expand. The market is already highly competitive ; 
therefore it is only to be expected that the tendency to 
employ specially designed vehicles rather than to adapt 
passenger car chassis will become even more marked. 
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This 14-seater coach, by Desot, is mounted 
en the Renault 1,400 kg chassis and incor- 
porates many of the standard panels of the van 


Brussels Show 


Features of Technical Interest, With Special Reference to Continental Light Commercial Vehicles 


The Renault 1,000 kg van can be supplied with or without a sliding door 
on the side of the body 


A number of positive trends of design were discernible at 
the 1956 Brussels Show. It was particularly noticeable that 
an increasing number of American, heavy commercial 
vehicles have the wrap-round type of windscreen that has 
vecome so popular on cars. Wrap-round rear lights also 
are employed in a number of designs. These features give 
such a marked improvement, so far as range of vision is 
concerned, that they are bound to be even more widely 
adopted. Most manufacturers have devoted considerable 
effort towards weight reduction. For passenger-carrying 
and light commercial vehicles, there is a tendency to employ 
exceptionally light frames, to carry the mechanical com- 
ponents, and to rely on the bodies for giving adequate 
strength and stiffness to take the operational loads. In all 
types of vehicles, increasing attention is being devoted to 
details, with a view to reducing weight. For example, many 
structural components, both of frames and cabs, have 
lightening holes punched in them. In some instances, 
relatively light frames are employed for heavy commercial 


vehicles; they are reinforced locally at points where loading 
is severe. It is possible to use a light frame for one model, 
and to reinforce it locally when it is used as the basis for a 
heavier vehicle. Although this saves tooling costs, the labour 
involved in fitting the reinforcement must also be taken 
into consideration. 

Low prime cost is now the dominant factor, so far as 
sales are concerned in Belgium. Many manufacturers have 
followed the British lead in rationalization to reduce costs. 
This trend is most noticeable in light commercial vehicles. 
Considerable effort has been directed towards making as 
many body components as possible common to a wide 
range of vehicles, not only of the same carrying capacity, but 
also with completely different chassis and bodies and with 
capacities varying as much as from one to two-and-a-half 
tons. 


Renault and Citroen 

The Renault commercial vehicle range is a particularly 
good example of rationalization of bodywork by a Continental 
manufacturer. In their vehicles with load-carrying capacities 
of 1,000 kg, 1,400 kg and 2,500 kg, most of the cab com- 
ponents are common to the whole range. This is particularly 
noteworthy, since the rear ends of the cabs of the 2,500 kg 
vehicles are 70 in wide at the waist, as against a width of 67in 
for the 1,000 kg types. The panels are almost all of simple 
form so tooling costs undoubtedly are low. In all the 
vehicles the width of the front panel at the waist is 53in. 
The only components that are not common are the roof, 
floor and back panels of the cabs. 

Among their other exhibits were one van of conventional 
form and one without side panelling between the waist and 
the roof; each has a load-carrying capacity of 1,000 kg. The 
open-sided van might almost be described as a hard-top 
pick-up body. It has a tailboard at the rear, while the roof 
is supported by the cab at the front, the quarter panels at 
the rear and by two intermediate pillars on each side. This 
type of vehicle is used as a travelling shop, for example, by 
greengrocers who take their goods from door-to-door and 
who therefore need to display them on racks in such a way 
that they are readily accessible from outside the vehicle. 

The general form and style of the front end can be seen 
from the accompanying illustrations. An interesting feature 
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The rear panel of the Renault van on the 
2,500 kg chassis is fabricated from two parts 


of the design is that the side panels of the cab are flash 
butt-welded to the body. Above the waist of the open-sided 
van, the side panel of the cab is lapped over a vertical pillar 
and spot welded to it. This pillar extends between the cant 
rail and the floor, and is of top hat section, with a closing 
plate spot welded to its flanges. When the cab only is fitted 
on the chassis, and a separate body is mounted behind it, 
a rear panel assembly is fitted to close the back of the cab. 
This panel is fabricated from two pressings joined together 
vertically at the centre. All except the lower edges of the 
two panels have rearward extending flanges. Thus, the 
vertical joint at the centre is formed by spot welding together 
the flanges of adjacent panels. The whole assembly is inserted 
into the aperture at the back of the cab; the flanges are then 
spot welded to the side and roof panels. The lower edge is 
spot welded to a cross member forming the rear edge of the 
floor. It is not clear why this panel should be made in two 
pieces, but possibly it is because of a policy of rationalization 
with regard to widths of sheet steel 
employed. The design is obviously 
intended for relatively large-scale pro- 
duction in which jigging plays an 
important part. 

The roof panel also is a fabricated 
component. It is formed in three pieces, 
one over the cab and the other two, of 
approximately equal lengths, over the 
rear portion of the vehicle. The panels 
are stiffened by transverse flutes, or 
channel sections, pressed in. In the vans, 
the joints between the panels are of the 
spot welded, lap type and each is formed 
in the base of one of transverse flutes. 
An unusual feature of the design is that 
the edges of the roof are flanged to form 
a section like an inverted drip channel. 
A proper drip channel is fitted only over 
the leading and top edges of the door 
opening. 

Another interesting feature of the 
design of the plain and open-sided 
versions of the van is that their rear end 
panelling is almost identical. The rear 
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An interesting feature of the Renault commercial vehicles is that the cabs are flash butt-welded 


to the rear portions of their bodies 


quarter panels of both have vertical pillars spot welded to 
their forward edges and also on each side of the rear door 
opening. The forward edges are flash butt-welded to the 
body sides, in the same way as are the rear edges of the cab 
side panels. Although the rear door opening is identical 
on both types of vehicle, in the open-sided version a tailboard 
is fitted instead of the double doors of the van. A simple 
fastener secures the tailboard in the closed position, It 
comprises a slotted plate on each side of the tailboard which, 
as the tailboard is raised, just clears a lever and its pivot on 
the rear face of the pillar. It is locked by swinging the lever 
about its pivot so that it is no longer in line with the slot 
in the plate. A ramp is formed on the rear of the plate so that 
as the lever is rotated, the clearance between it and the plate 
is taken up and the tailboard cannot rattle. Among the other 
components that are common to the whole range are the 
wings. Therefore, on the smailer vehicles, there is a relatively 
large clearance between the wheels and the wings. 

A sliding door can be fitted to the van as an optional extra. 
It is a flat rectangular panel with a rectangular, top hat 
section frame to reinforce its edges, and a single horizontal 
rail, also of top hat section, at the waist. The whole assembly 


Left, in the Renault van, the passenger's seat folds up over the wheel arch 
Right, flash butt-welds join the rear end and body sides of this Renault van 
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is only fin thick. Spot welding, at a pitch of about 12 in, is 
employed to attach the top hat section reinforcement frame 
to the outer panel. The waist rail is joined to the frame by 
a T-shaped gusset plate at each end. The corners of the 
frame are mitred and L-shaped gussets are spot welded on 
to form the junction. 

A simple frame is spot welded to the side panel of the 
body to carry the runners and seals for the door. The track 
on which the door slides is not parallel to the side of the body, 
but is arranged so that the door moves slightly outwards to 
clear the body sides as it is moved to the rear. A flanged, V- 
section metal strip is spot-welded to the lower edge of the door 
frame and it seats on a rubber strip on the sill when the door 
is closed, The front edge of the door is bent inwards through 
180 deg round the ge of the top hat section stiffener. 
This edge seats on a rubber strip on the front pillar. The 
rear edge of the door panel is flanged inwards at 90 deg and 
carries a rubber strip which trails over the body panel to 
form the seal, A rubber skirting strip is attached to the top 
horizontal portion of the opening to seal on the door. 

The interior equipment of all the cabs is practically 
identical, but in the vans the passenger's seat is different 
from that in the cabs of the 2} tonne vehicles. In the vans, 
the passenger's seat squab can be folded down and the 
whole assembly is hinged so that it can be folded up over 
the wheel arch to give access to the rear compartment and 
also to give extra space if necessary to stow exceptionally 
long loads. The driver’s seat is mounted on a platform on 
top of a pedestal and is adjustable in the fore and aft 
directions. A simple dash facia is employed. The instrument 
panel is secured to it by four screws, and two cubby holes 
are incorporated to the right of the steering column. 

A fourteen-seater coach, by Desot, was exhibited on the 
1,400 kg chassis, Again, many of the body panels are 
identical with those of the other commercial vehicles. The 
front end incorporates most of the standard cab panels and 
the rear body work is similar to the open-sided van. The 
front doors and all the wheel arches are standard components, 
but an extra door is incorporated on the near side at the rear. 
In addition to the windows on each door, there are two large 
windows on each side. A large rectangular, transparent 
ventilating-panel is fitted in the roof. This panel is mounted 
on swinging links so that when it is opened it is elevated 
parallel to the roof. Each rear spring is reinforced by the 
addition of another semi-elliptic spring below it. The 
vertical clearances between the ends of the pairs of springs 
are filled by rubber pads. 

Citroén showed their well known range of commercial 
vehicles, Among these are a shooting brake and a van 
version of the 2CV model, on which a van body has been 


attached immediately behind the front door hinge-pillar. 
The front ends of these models are identical to that of the 
car, and the rear portions of the bodies are the same for both 
the van and the shooting brake, except that in the latter a 
large window is fitted on each side. All the panels of the 
rear portion are flat or curved in two dimensions only, and 
are fluted, as are most of the panels employed by Citroén in 
all their commercial vehicles. Although, so far as external 
dimensions are concerned, the rear portion is wider than that 
of the car, the space available for the rear seats is only 
slightly greater than in the car version, because of the 
restriction imposed by the wheel arches. However, the spare 
wheel is stowed immediately in front of the wheel arch on 
one side, and the petrol tank is housed in the corresponding 
position on the other side. Access to both can be gained 
by removing an exterior panel. The object in placing the 
tank and spare wheel in this position, of course, is to lower 
the floor at the rear, and thus make more space available 
for the load. Double doors are fitted in the rear end of this 
body. 

Since this is a two-door model, and the front door is 
relatively small, special measures have had to be taken to 
give access to the rear seats. All the seats are on tubular 
frames. On each side of the passenger’s seat the longitudinal 
rail that forms its base rests in a channel section link which 
lies, flanges uppermost, on the floor. One end of this link 
is pinned to the rail and the other is pivoted between a pair 
of lugs on the floor. When the seat is in its normal position, 


Above; the passenger's seat in the front of 

the Citroen 2CV van and ‘Weekend’ models 

can be moved forward on short links to give 
access to the rear 


Left: the rear portion of the commercial 
vehicle becy cn the Citrcen 2CV is wider than 
the car bedy, and the petrol tank and spare 
wheel are carried forward of the rear wheels to 
enable the floor height to be reduced. 
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Right: wrap-round windscreens are employed on 

the G.M.C. trucks. Particular care has to be 

taken in this type of design to avoid breakage of 

the glass due to body distortion in operation over 
rough terrain 


Above; flat glass panels are employed in the 
windscreen of this D.A.F. truck, and separate, 
rear quarter lights are incorporated 


Right: on each side of this Chevrolet 
pick-up body, a plastics panel is fitted for 
styling purposes 


Left: this pick-up body on a Fiat 1100 chassis is 
remarkable for the number of small panels used 
in its construction 


folding tilt is employed on 
Simca pick-up 


pet 


: the tooling costs for the production of the 
Simca pick-up undoubtedly are low 
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a short peg extending inwards from the forward end of the 
base rail registers in a horizontal slot in the forward edge 
of the inner lug on the floor. To move the seat to give access 
to the rear, it is necessary to push it forwards and at the same 
time lift the squab. The initial forward motion disengages 
the pegs from the slots, and the whole assembly then swings 
forwards and upwards on its link, as shown in an accom- 
panying illustration. 


Pick-ups 

The pick-up is probably the most difficult of all types of 
body to design, not only so far as the stylist is concerned, 
but also because of the structural problems that it sets. This 
is borne out by the number of different approaches to the 
design of this type of vehicle. The Chevrolet Cameo Carrier, 
Series 3100 pick-up was shown largely for display purposes 
at Brussels, but it is in series production for sale in the 
United States. It is powered by a 147 b.h.p. V-8 engine 
and incorporates the four-speed Hydramatic transmission. 
The vehicle is exceptionally large for this type of application. 
Its dry weight is about 5,000 lb and its carrying capacity is 
half a ton. This is not much for such a large vehicle. 


A reduction gear is incorporated at 

each end of the rear axle of the Volkswagen 

commercial vehicles so that the standard 

gearbox and final drive assembly can be 
used. 


Its two most interesting features are wrap-round front 
and rear windows on the cab and plastics panelling on each 
side of the pick-up body. The wrap-round windscreen is 
being widely adopted for commercial vehicles in the United 
States to improve the range of vision, G.M.C. trucks also 
incorporate this feature, which inevitably is costly unless 
the production runs are on a large scale. A much less costly 
way of obtaining a similar effect is to use a number of flat 
panels, as on the D.A.F. truck, illustrated alongside the 
G.M.C. truck and the Chevrolet pick-up. This device, of 
course, is used by several British manufacturers. In view 
of the rough usage that heavy commercial vehicles have to 
withstand, many authorities do not favour wrap-round 
screens because of the danger of the glass breaking. They 
prefer instead to incorporate stiff pillars to divide screens 
of this form into three or even four pieces. 

In the pick-up body, a conventional rectangular container 
with a hinged tailboard at the rear is employed. Only two 
plastics panels are added, one on each side, and they are 
only for styling purposes. A chromium plated strip at the 
front edge of each acts as a finisher between it and the cab. 
By employing plastics panels in this way, a pleasing appear- 
ance can be obtained with a minimum of tooling. Moreover, 
plastics panels are less liable to damage when goods are 
being loaded or unloaded over the sides of the vehicle. 
Although plastics bodywork is expensive to produce, because 
of the labour involved, there is much to be said for its 
employment in this type of application, particularly when 
the number of panels is kept to a minimum, as it is in the 
Cameo Carrier. It is the sort of device that might appeal to 


A simple underframe is used for the Volkswagen rear-engined commercial vehicles, which are offered with or without a double door in the side 
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Ventilator under the cab roof of the 
Volkswagen 


Details of the interior construction 
of the ventilator 


small manufacturers who modify standard bodies to suit 
customers who require vehicles for special purposes. 


Fiat 1100 pick-up 

The front end of the #iat 1100 pick-up is similar to that of 
the car, but to accommodate larger wheels, separate wings 
are fitted, and two-piece side panels are fitted below the 
horizontal joints that extend back from the lamp apertures 
to the door pillars. The vertical joints between these two 
pieces are above the wheel centres. Thus the bonnet surround 
and front panel, and the doors are identical to those of the 
private car. An unusual feature of the design is the way in 
which the body panelling is fabricated from relatively small 
parts. The reason for this is not clear, but possibly scraps of 
sheet steel left over during the manufacture of larger com- 
ponents are employed. At first sight it would appear that 
fabrication costs would be high, but this might not be so if 
multiple-head spot welding machines and adequate jigging 
were to be employed to facilitate manufacture. 
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The top of the engine compartment has been lowered in the latest versions of the Volkswagen vehicles 


A small sill outer panel is fitted and the panneling of the 
rear end of the body is divided horizontally at the level of 
the lower hinge of the door. Thus, the pick-up body behind 
the cab. comprises the two side panels, and the tailboard, 
with separate skirt panels in front of and behind the rear 
wheels and also below the tailboard. 

The side panels extend from the door hinge pillar at the 
back of the cab, round the rear quarter of the pick-up body, 
to the pillars on each side of the tailboard. Their upper 
edges are flanged inwards and turned down to form an 
inverted channel section. They are supported by a frame- 
work comprising three vertical and three horizontal channel 
sections welded between their edges and the floor, This 
framework also serves to protect the body panelling from 
damage by the load, 

A two piece panel forms the rear of the cab. One piece 
extends from the floor to a horizontal joint several inches 
above the waist, and the upper piece terminates below the 
drip channel. The rear quarter panels are also separate 
components, which wrap round the back panel for a distance 
of about 1}in to form a lap joint. Nearly all the joints are 
formed by spot welding together right angle flanges on the 
panel edges. This type of joint is also used between the base 
of each quarter panel and the upper edge at the front end of 
the body side panel, but, in addition, there is a small amount 
of flame welding in the angle between the rear edge of the 
rear quarter panel and the upper edge of the pick-up body. 
Horizontal flutes are pressed into the lower portion of the 
rear panel of the cab, and three top hat sections are spot 
welded vertically to the rear face of the panel to protect it 
against damage. The spot welds join the flanges of the top 


Front suspension and steering assembly of the Volkswagen commercial 
vehicles. A steering damper is incorporated 
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Details of the Volkswagen ambulance. Left: view from the rear showing one of the stretchers folded and stowed against the right-hand side of the 


vehicle, 
view mirror. 


hat sections to the bases of the flutes. A timber floor is 


employed in the body of the pick-up. 


Simca Aronde pick-up 

An interesting pick-up body is built on the Simca Aronde 
chassis. It is called the Intendante model. The whole of 
the front end, up to the door shut pillar, as well as the floor, 
heelboard and rear seat pan, and possibly the rear floor 
structure, are the same as in the private car model, The rear 
panel of the cab is divided horizontally at the waist, and the 
horizontal joint between the two components is formed by 
spot welding together right angle flanges on their adjacent 
edges. Both the upper and lower portions have horizontal 
flutes pressed in them, and the assembly is flanged all round 
its edges. All the flanges are turned to the rear so that spot 
welding, to join them to the sides and roof, can be done 
from outside the vehicle, but the top and side edges are 
pressed locally to form a channel section, so that the 
trailing edges of their flanges are in line with the plane of 
the panel. This arrangement has been adopted so that a lin 
thick timber board can be bolted flat against the rear face 
of the cab. The lower edge of the rear pane! is turned back 
and attached to the pick-up body floor. A filler panel 
between the rear seat pan and this floor completes the front 
part of the structure. 

An unusual feature is that the tilt cover, with its hoop 
sticks, folds up against the board bolted to the back of the 
cab. The front end of this cover is tacked to the board, and 
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Centre: view through the side door showing the invalid’s chair with handles extended. Right: mounting for the swivel-lamp and rear 
Below: Dash and controls 


its lower edge is secured by press-stud type fasteners to the 
top rail of the pick-up body. At the back, it extends about 
7in inboard of each rear corner of the body. 

There are three hoop sticks. The front one is more or less 
vertical and its lower ends are hinged to the front ends of 
angle sections, welded along the upper edges of the pick-up 
body. Pivoted to the other ends of these angle sections is the 
rear hoop stick; each side of which is cranked, as can be seen 
from the accompanying illustration. The intermediate hoop 
stick is pivoted to lugs on the inclined arms of the rear one. 
All the hoop sticks are tied together by two straps, one on 
each side of the top. These straps are each secured at the 
front to the board on the back of the cab, and at the rear to 
an eye on the upper edge of the rear end of the body, adjacent 
to the pillars on each side of the tailboard. 

As can be seen from the accompanying illustration, all 
the body panels, except, of course, those that are also used 
in the private car, are either flat or curved in two dimensions 
only. Therefore, the tooling costs undoubtedly are low. 
The body sides are fluted horizontally and the corners are 
joined by angle sections applied externally. Top hat section, 
vertical stiffeners are spot welded to the sides and ends. 
Spot welds attach the flanges of these sections to the bases 
of the flutes, which are pressed into the panels at about 44in 
pitch, There are three vertical top hat sections on each side 
and on the tailboard, while on the rear panel of the cab there 
are only two. The upper edges of the pick-up body are 
flanged inwards and turned down to form an inverted channel 
section in which an angle section reinforcement is spot 
welded. A metal floor is employed. It is protected by 
timber battens. 


Volkswagen 

Volkswagen have recently made a number of modifications 
to their vans. The telescopic shock absorbers have been 
redesigned, and now have a stroke of 130 mm. Laminated 
torsion bars of completely different design are fitted in the 
front suspension of the latest models. The earlier ones had 
torsion bars comprising four rectangular section leaves which, 
when assembled together, had an overall cross sectional 
dimension of 224 mm deepx3l1 mm wide. Now, the 
torsion bars are still 31 mm wide, but are 28-4 mm deep and 
have nine leaves. These leaves, like the earlier ones, are all 
of equal thickness but have rounded edges instead of cham- 
fered ones and, of course, are of thinner rectangular section. 
The centre three leaves are the full width of the spring 
cross section, the next two above and below them are of 
slightly smaller width and the top and bottom leaves are 
still smaller. Thus, the cross section of the whole assembly 
now approximates to a circle instead of a rectangle. 

The two cross tubes, that house the torsion bar springs 
are connected together by a bracket at each end, and the 
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whole assembly is termed the front axle. Each bracket is 
flanged to receive four bolts, by means of which the front axle 
and suspension assembly is secured to the vehicle structure, 
and has an upward extension that carries the upper end of 
the shock absorber. This layout is convenient for both 
assembly and servicing. Alignment is obtained by fitting 
shims between the flanges and the structure. The end 
bracket on each side also carries a single stop extending 
between the two trailing arms. This stop serves for both the 
bump and rebound limits. Needless to say, the arm that 
supports it has to be particularly robust because of the 
leverage that the wheels and suspension links can apply to it. 

Another change is in the steering linkage. Equal length 
rods, of the two-piece track rod system, are now connected 
to a bell crank lever pivoted on the centre of the lower of the 
two cross tubes of the front axle. The steering levers on 
the wheel assemblies are lower than before. Adjacent to the 
track rod connections, a telescopic hydraulic damper is 
attached to the arm of the central bell crank lever; its other 
other end is secured to the vehicle structure. The other 
end of the bell crank lever is, of course, connected to the 
drop arm of the steering box. Because of the changed position 
of the box, the lead of the cam is now in the opposite direction 
to what it was before. To improve the driver’s range of 
vision over the instruments, the three-spoke steering wheel 
has been replaced by a two-spoke one, So that the assembly 
can be bolted up without straining the facia, a means of 
adjustment is provided at the attachment of the upper end 
of the column. 

At the rear, a double-reduction axle is still employed. The 
second reduction is by a pair of helical spur gears at each 
outer end of the axle. This arrangement has been adopted so 
that the standard gearbox, final drive and engine assembly 
can be employed. The suspension system is much the same 
as before, but the spring plates, which form the trailing links 
and connect the rear wheels with the torsion bars, are each 
attached directly by four bolts to the reduction gear case at 
the end of the axle, instead of to the axle tubes. Thus, they 
are now closer to the wheels. This arrangement has been 
adopted to obtain a better disposition of the bolts, which are 
now less heavily stressed. The lever arm type shock 
absorbers have been replaced by light-weight, telescopic 
units. They are the same size as those on the front axle, but 
have different characteristics. The lower end of each is 
attached to the reduction gear case and the top end to a 
bracket on the frame side member. It is stated by the manu- 
facturers that these telescopic shock absorbers are more 
durable than the lever arm type previously employed. The 
vehicle is now equipped with 6.40—15 tyres and the inflation 
pressures are reduced to 28 Ib/in* at the front and 33lb/in’ 
at the rear. Wheel discs with 44K x 15 rims are employed 
and are slotted to assist brake cooling. 

The length of the brake drum hubs has been increased 
from 48mm to 88 mm to improve the wear resistance of the 
splines by increasing their surface area. In addition, a 
peripheral reinforcing rib is incorporated adjacent to the 
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edge of the flange of the brake drum, both to stiffen the drum 
and to increase the rate of cooling. The two leading shoe 
type of brake layout has been incorporated at the front and 
the shoe width has been increased from 40 mm to 50 mm. 
At the rear, the brake shoes are the same width as before, 
that is, 40mm. Thus, the total lining area is 836 cm’ 
(130 in*) instead of 700 cm?* (109 in*), 

Another alteration is to the thickness of the shoe linings, 
which has been increased from 4mm to 5mm to give a 
longer service life. Visual inspection through the adjusting 
hole in the brake drum shows the amount of wear that has 
taken place. The linings should be replaced when they have 
worn down to a thickness of about 2.5mm. To obtain the 
most effective distribution of braking force between the front 
and rear brakes, the tensions of the shoe return springs have 
been modified. The rear brakes incorporate conventional 
return springs for the hand brake cables. 

Both the master and the wheel cylinders are of larger 
volume and the pressures in the system are decreased: this 
adds to the reliability of the system. The wheel cylinders 
and brake shoe anchorages are bolted to the steering knuckles 
at the front and to the reduction gear case covers at the rear, 
Therefore, the back plates, which now only serve to protect 
the brakes from water and other foreign matter and to guide 
the brake shoes, are of lighter construction. 

The engine compartment, which of course is at the back, 
has been reduced in height by 11.8 in, and a single rear door, 
hinged at its upper edge, is now employed to give access 
for loading from the rear. When the lid is lifted, the opening 
disclosed is 35.4in wide x 28.5in deep. The reduction in 
height has been obtained by installing the oil bath air cleaner 
at the side of the engine and connecting it to the carburettor 
by an inverted U-shaped duct, whereas before it was above 
the carburettor. The petrol tank is now immediately above 
the rear axle, instead of behind the engine: this improves the 
accessibility of the power unit. On the earlier models, the 
spare wheel was stowed above the engine compartment, but 
it is now carried between the seat squab and the bulkhead 
separating the driver’s and loading compartments, This 


Alternative seating plans for the Mercedes Benz light-weight bus. The 
measurements are in metric dimensions 


| | | em i 
)) 
| | if } 
Automobile Engineer, February 1956 


bulkhead is dished locally to receive the upper portion of the 
wheel and thus to allow for the slope of the seat squab. The 
seat is of the bench type, with its squab hinged at its upper 
edge to give access to the spare wheel. Its cushion has been 
increased in thickness from 5.5in to 7.5in. The depth of 
the windscreen has been increased by raising the headrail 
hin. This, together with the greater deflection of the seat 
cushion, gives an improved range of vision. The windscreen 
is of toughened glass and is of the type in which a portion 
of the panel in front of the driver remains clear if the 
remainder is struck by a stone and crazed 

A noteworthy feature of this range of vehicles is the 
effectiveness of its ventilation system. The air intake is 
underneath a forward projection of the canopy above the 
windscreen. Owing to the flow characteristics of the air 


over the vehicle, the air pressure in this position is relatively 
high, Wire gauzes fit over the intakes to prevent the entry 


of insects. A longitudinal duct is attached to the canopy 
immediately behind the intake. A flap, pivoted at its lower 
edge, is installed near the front end of this duct so that the 
in-flow of air can be stopped completely or regulated to any 
required degree. Behind this flap, there are louvres in the 
side of the duct to allow the air to pass into the driver's 
compartment, There is another outlet at the extreme rear 
end of the duct through which the air can pass into the rear 
compartment of the vehicle. All three of these outlets are 
arranged so that the air is directed along the undersurface 
of the roof panel so as not to cause a draught that would 
cause discomfort to the occupants, 

A second control, in the form of a centrally-pivoted lever, 
is fitted in the base of the duct between the louvres that 
supply air to the driver’s compartment. This control is 
connected by two tie rods inside the duct to a deflector plate 
on each side of it. The trailing edge of each deflector plate 
is hinged about a vertical axis at the rear end of the set of 
louvres in the side of the duct. These deflectors extend the 
full length of the louvres on each side. When the control is 
moved to one extreme of its travel it forces the plates against 
the louvres to close them, so that all the incoming air goes 
into the rear compartment; at the other extreme, it draws 
the forward edges of the deflector plates together at the 
centre of the duct, so that all the incoming air goes into the 
driver's compartment. Any intermediate position between 
these two extremes can also be selected. 

Air outlet louvres are incorporated in the sides of the body 
at the rear end of the vehicle. The provision of through- 
ventilation is important for certain types of operation, for 
instance, in vans used to carry bread, otherwise condensation 
on the metal components of the body tends to cause rapid 
deterioration. Also, with rear-engined vehicles, it is probably 
necessary to ensure that the ventilation is adequate to keep 


Three-wheeled _ pick-ups, 
such as this Goliath model, 
are popular on the Continent 


the interior of the body cool. A fan can be fitted in the ventila- 
tion duct at the front of the vehicle if necessary. 

For operation in cold weather, heating for the interior is 
effected by employing the air that has been warmed by its 
passage over the engine cylinders. In the vans, a circular 
section duct carries this air to the front of the vehicle, where 
it enters a vertical pipe between the toeboard and dash. This 
pipe delivers air to the two demister ducts; it also has 
two ports, one on each side, near its base, to allow the air 
to pass out near the feet of the occupants in the driver’s 
compartment. These ports are controlled by a simple sleeve 
valve, on which is a handle so that it can be rotated manually. 
In the Micro Bus, station wagon and ambulance versions of 
this vehicle, additional outlets are incorporated to direct 
the air into the rear compartment. 

The vans can be supplied with double doors either on one 
side only or on both sides, immediately behind the driver’s 
compartment, These doors are now equipped with handles 
so that the square-section key, previously needed to open 
them, is no longer required. The handles are in recesses so 
that they do not project far enough to be damaged. Stiff 
inner panels have been incorporated to offset any tendency 
for rattles to develop after long periods of service. 

Provision of such large cut-outs in the side of the vehicle 
must have set the designers some difficult problems with 
regard to stiffness and strength. To provide the necessary 
reinforcement, the under-frame is stiffened locally by the 
addition of two side members outboard of the main side mem- 
bers oftheframe. These side members extend extend between 
the front and rear wheel boxes. They are supported on five 
cross members extending the full width of the vehicle and 
two short cross members, immediately in front of the rear 
wheel boxes, extending between the additional side members 
and the main ones. Because of the incorporation of a modified 
front axle is has been possible to change the shape of the main 
side members to increase their strength and _ stiffness. 
Previously, there was a large arch in the side members, where 
they passed over the axle, but in the latest models this arch 
is much smaller. This form of underframe is the basis for 
the whole range of Volkswagen vehicles of this type, 
including the delivery van, station wagon, or Kombi, Micro 
bus, Micro Bus de luxe and ambulance. The pick-up is of 
a different type of construction and has drop sides. Its 
loading platform is at the level of the top of the engine 
compartment. 

In the delivery van and station wagon, the loading space is 
approximately 8ft 10,3in long x 4ft Llin wide » 4ft Sin high, 
giving a capacity of approximately 162 ft*®. The seating 
capacities of the vehicles are: delivery van, pick-up and 
station wagon, 3 in the driver’s cab; ambulance 7, of which 
3 are in the driver’s cab; and Micro Bus 8. On the rear axle 
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The Goliath Goli van 
has a door in the side 


the maximum permissible load is 2,200 Ib and on the front 
axle it is 2,090 lb. The overall dimensions of these vehicles 
are as follows. In length, they are all 13ft 9in except the 
Micro Bus, which is lin longer. They vary in width from 
5ft 7in to 5ft 9in and, except for the pick-up, their heights 
are all 6ft 4.4in. The weights are given in the accompanying 
table. 

The most recent addition to the range of Volkswagen 
commercial vehicles is the ambulance. Its most noteworthy 
feature is the amount of equipment that has been accom- 
modated in such a small vehicle. All the equipment is of 
light-weight, so as to maintain a maximum capacity for 
carrying patients and attendants. There are two stretchers 
on a platform extending the full width of the vehicle above 
the wheel boxes. The rear door is hinged at its lower edge 
and, when open, is retained at an angle a few degrees below 
the horizontal, so that when the stretcher is withdrawn by 
an attendant at one end, the other end can be rested on it 
while the second attendant gets into position. There are 
guide rails on the platform and the stretchers are fitted with 
castors that run in these rails, which locate them. One of the 
stretchers can be folded double and strapped against the side 
of the vehicle. When it is in this position, a squab of a seat, 
which is accommodated under the head of the stretcher when 
it is in the extended position, can be folded up for an atten- 
dant. When both stretchers are in use, the attendant uses a 
small folding seat, which when not in use is stowed vertically 
in a box against the division between the driver’s and 
patients’ compartments, Both these seats are adjacent to the 
double doors in the side of the vehicle. A retractable step is 
incorporated under the sill. 
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On the side opposite these double doors, a third seat is 
installed, but this is more elaborate and is a special invalid’s 
chair. It is equipped with head and arm reats and an adjust~- 
able squab so that the invalid can be accommodated almost 
in a lying position if necessary. Telescopic handles, like 
stretcher handles, can be pulled out at the front and rear so 
that two attendants can carry the seat with the patient in it. 
Guide channels are incorporated in the floor of the ambulance 
so that the chair can be slid straight out of the side doors. 
The invalid chair, because of its shorter length, can be 
manoeuvred down twisting staircases much more easily than 
a stretcher. Under the stretcher platforms there are cup- 
boards for dressings and medical supplies. One of these 
cupboards has a lock and key so that dangerous drugs can be 
kept out of reach of the patients. Special equipment, such 
as oxygen apparatus, of course, can be carried in place of the 
invalid chair. In this vehicle, the ventilation system is the 
same as in the vans, except that a fan is incorporated in the 
duct to ensure that the patients’ compartment is adequately 
ventilated, even when the ambulance is stationary. 

An interesting detail feature of the ambulance is the 
common mounting for a swivel lamp and the rear-view 
mirror. As can be seen from the accompanying illustration, 
the mirror is mounted on the back of the lamp and both can 
be reached easily by the driver when his window is open. 
By mounting these two components together, it is only 
necessary to use one stay to carry them instead of two 


This Goliath air-cooled engine is employed to power 
both of the three-wheeled vehicles illustrated above 


a 
{ 
3 


Further simplification has been effected by using the lower 
end of the stay as a hinge pin for the door 


Mercedes Benz 

Three new models, based on a |] tonne chassis, have 
recently been introduced by Mercedes Benz: they are a 
delivery van, a pick-up and a 17-seater bus. Al! three models 
are powered by the 1.8 litre, four-cylinder diesel engine 
produced by the same manufacturer. This engine, which 
has been in use for some years in passenger cars, now develops 
43 b.h.p. DIN or 46 b.h.p. by the S.A.E. rating method. 
Previously it developed 40 b.h.p. DIN. The manufacturers 
state that they have reduced appreciably the combustion 
noise and have improved the brake specific fuel consumption. 
These advances are said to be the result of incorporating a 
centrifugal governor to vary the injection timing with engine 
speed. The specification of the engine, which is designated 
the OM 636 VIL, is as follows, Its bore and stroke are 75 mm 
and 100 mm respectively and the swept volume is 1,767 cm’. 
The maximum output of 43 b.h.p. is developed at 3,500 r.p.m. 
and the maximum torque is 74.5 |b-ft at 2,000 r.p.m. 
A compression ratio of 19; 1 has been adopted. 

Each of the three models of this vehicle has a gearbox with 
four forward speeds and one reverse. Al! four forward speed 
gears are equipped with synchronizers. The ratios are: 
top 1:1, third 1.717: 1, second 3.01 ; 1, first 5.56: 1 and 
reverse 4.97: 1. A final drive ratio of 5.428: 1 has been 
adopted. Semi-elliptic springs are employed both for the 
front and the rear suspension, and they are fitted in con- 
junction with coil type assister springs with coaxial rubber 
bump stops. An anti-roll bar is installed at the front. Both 
the front and rear suspension systems are damped by 
telescopic, hydraulic shock absorbers. Disc type wheels, 


Torsion bars are employed at the rear and a transverse semi- 
elliptic spring at the front of this D.K.W. chassis 


with drop-base rims, 4.5E « 16, are employed; twin wheels are 
employed at each side at the rear. 

So far as general layout is concerned, the cab-over-engine 
arrangement has been adopted to give the greatest possible 
platform area for the load. The vehicle structure is of semi- 

DRY WEIGHTS OF VOLKSWAGEN COMMERCIAL 

VEHICLES 


Total 
weight, 
Ib 


Dry Payload 
Weight, 

Ib Ib 
2,025 827 
2,090 760 
2,090 682 
2,070 
2,395 628 
2,605 410 


4,070 
4,070 
4,070 
4,070 
4,070 
4,070 


Delivery van 
Pick-up without tlt 
Pick-up with tilt 
Kombi 

Micro Bus 
Ambulance 


chassisless form. It has a frame comprising two box section 
longitudinal members with inverted top hat section cross 
members. The body, which helps to take the structural 
loads, is rubber-mounted on this frarne. At the front, the 
assembly comprising the engine, steering and suspension, is 
carried on a sub-frame bolted beneath the main frame of the 
chassis. 

In the bus body, the alternative seating arrangements 
illustrated are available, so that the vehicle can carry 10, 17 
or 18 passengers in addition to the driver. The maximum 
load carried by the front axle is 2,640 lb, and on the rear axle it 
is 5,280 lb. A dry weight of 4,160 lb and a payload of 
3,610 lb are quoted for the van. The ratio of dry weight to 
payload obtained with the pick-up is even better; the figures 
are 3,710 lb and 4,070 Ib respectively. 

The overall dimensions of the vehicles are as follows. All 
are 189}in long except the pick-up, which is about lin 
shorter, and all are about 81.9in wide. The loading platform 
of the pick-up is 118}in long x 74in wide, and that of the 


In the Tempo Viking pick-up, the rear panel of the cab is of painted 
fibreboard 


delivery van is 118.7in long x 74.4in wide. In the unladen 
condition, the height of the delivery van is 92.lin, and that 
of the pick-up is 88.2in. A wheelbase of 112.2in has been 
adopted, and the track is 63in at the front and 58.6in at the 
rear. The turning circle diameter is 37.6ft. In the bus, the 
following interior dimensions have been obtained; width at 
waist level 73}in, and height above the floor 60.9in. In the 
laden condition, the floor is 24in above the ground. 

All three versions might be described as of the semi- 
forward control type, since only part of the engine projects 
rearwards between the two front seats. The front end 
styling is arranged to accommodate the remainder of the 
engine in a forward position under a shelf that forms a 
continuation of the top of the facia. Also, the screen is set 
back a few inches from the profile of the front panel, below 
the waist. Access to the engine from the front, for normal 
service and maintenance, is obtained by removing the 
exterior panel; the engine cover between the front seats 
need be removed only for major work. 


Goliath and D.K.W. 

Because of the high cost of labour, small shops and other 
businesses are tending more and more to employ motor 
vehicles for delivery purposes instead of bicycles. This is 
because, despite the fairly high capital outlay, deliveries 
can be made at higher speeds, in larger quantities and more 
economically than is possible with a bicycle. For this reason, 
ultra-light commercial vehicles are popular on the Continent, 
and in some countries are used extensively. A range of such 
vehicles is offered on the Goliath three-wheeled chassis. 
This range includes both pick-ups and vans. The vans have 
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Above; these vehicles are two of a large range based on 
the D.K.W. chassis illustrated on the opposite page 


Right: the double doors in the side of the Goliath 

commercial vehicle body are a good feature on both this 

passenger-carrying vehicle and the van version illustrated 
at the foot of this page 


Above ; the vans, buses and Kombi bodies on the Tempo chassis are 
basically similar 


Below: the smali bus among the range of vehicles built on 
this chassis by Ford of Cologne has a single door behind that for 
the driver 
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Above: the body panels of this Alfa Romeo van are common to those 
of a small bus body on the same type of chassis 


Below: a low floor, as‘ in this’ Goliath van, is essential for a body, 
the design of which is to be basically the same for a wide range of 
vehicles 
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The Tatra 111R chassis is of the backbone layout and all six wheels 
are driven 


a door at the rear and they are also offered with a side door 
hinged at its forward edge, The engine of the latest model 
is an air-cooled, two-cylinder, two stroke unit with a bore 
and stroke of 67 mm and 70 mm respectively and a swept 
volume of 493.5cm*. Its compression ratio is 6,5: 1 and 
the power output is 17 b.h.p. at 4,250 r.p.m. The carburettor 
is a Solex 32 HR unit. An axial flow, ducted fan is employed 
to force the cooling air round the cylinders. A gearbox with 
four forward speeds and one reverse is provided. The ratios 
are: top 1:1, third 1.57: 1, second 2.38: 1, first 3.93; 1 
and reverse 5:09: 1. Two axle ratios are offered, one is 
8.6: 1 and the other is 10,75: 1. 

The two side members of the frame are parallel between 
the semi-elliptic rear springs, which are carried by the ends 
of tubular cross members, Forward of the springs, the 
frame tapers to a point at the front end, where the engine is 
mounted, A quarter-elliptic spring carries the front wheel 
assembly. The mounting of this spring is unusual in that 
the spring is pivot-mounted immediately behind the attach- 
ment of the wheel unit; the suspension spring is attached at 
its thickest end to the wheel unit, and the other end trails and 
bears on the chassis frame. The front end of the body is 
supported on a cross member immediately above the pivot 
of the spring. 

D.K.W., also offer a range of vehicles on a four-wheeled 
chassis. This range includes a delivery van, several types 
of pick-up, an ambulance, an 8-seater bus, and a Kombi, 
which is the equivalent of a shooting brake, but with a body 
basically of the commercial vehicle type of layout. This 
type of chassis is, of course, suitable as a basis for specialist 
coachbuilders’ bodies and a number of coachbuilders offer 
variants of the standard versions. In the standard van, 
Kombi and bus, a single side door, hinged at its forward edge, 
is fitted in addition to a door at the rear. The Kombi and 
bus have three bench type seats, that at the front is for the 
driver and one passenger, while the other two are each for 
three people. The rear seat is mounted on top of the wheel 
arches so that there is a considerable amount of luggage 
space underneath it. Because this seat is higher than the 
rest, a footstool is fitted on the floor in front of it. The distance 
between the top of the squab and the waist rail at the rear is 
15in. To give access to the rear seats, the portion of the 
centre seat squab nearest the door folds forwards. 

Most of the body panels are common to the whole range 
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The Krupp compressor brake 
arrangement for their two-stroke engines 


of vehicles. In the bus, a sliding roof is fitted. The demand 
for these small buses is steadily increasing and most manu- 
facturers offer models of this type. Probably the reason for 
their popularity is that they can be offered at a low price 
and are suitable for small parties, for example, for transport 
from hotels to the theatre and back, and also for collecting 
passengers and their luggage from railway stations. 

The well known three-cylinder, two-stroke, water-cooled 
engine made by D.K.W. is used to power the vehicle. It has 
a bore of 71 mm and a stroke of 76mm, giving a swept 
volume of 896 cm*. The engine has a compression ratio of 
6.65 : 1 and develops 32 b.h.p. at 4,000 r.p.m. A four-speed 
gearbox is employed. The top speed ratio is 5,78: 1, third 
8.5: 1, second 14.5: 1, first 24.2: 1 and reverse 29: 1. 

The frame comprises two longitudinal, box section side 
members, with one tubular cross member at the rear to carry 
the torsion bars for the single trailing link type suspension. 
Immediately forward of this cross member is an outrigger 
on each side to carry the body. Another cross member is 
fitted at an intermediate position to take the rear cab mount- 
ings and there is a third cross member at the extreme front 
end of the chassis. The front suspension comprises a trans- 
verse semi-elliptic spring, the ends of which form the upper 
links acting in conjunction with a wishbone type lower link 
on each side. Telescopic, hydraulic shock absorbers are 


Left: 


a hydraulic jack is used to retract the trailing wheels of the 
Scania Vabis truck 

Right: on the Volvo chassis, a chain and pulley on each side retracts 

the trailing wheels 
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employed on all four wheels. The front-wheel-drive arrange- 
ment is more or less conventional. A shaft from the clutch 
passes over the differential unit to the gearbox and the lay- 
shaft is below. The crown wheel pinion is on the forward 
end of the layshaft. A swinging half shaft on each side 
transmits the drive to the wheels. 

Other manufacturers that make similar ranges of vehicles, 
including a bus and a Kombi, are Tempo, Ford of Cologne 
and Alfa Romeo. Some employ double doors at the side. 
This is a marked advantage in the vans because bulky objects 
can be loaded and unloaded easily. In the buses it obviates 
the necessity for employing pivoted seat squabs adjacent to 
the door to give access to the back. A wide variety of seating 
arrangements are adopted. Some manufacturers offer as 
many as four alternatives. A number of different vehicles of 
this type are shown in the accompanying illustrations, from 
which it can be seen that in every case, most of the body 
panels are common to the whole range. The success with 
which such a large number of types of body can be applied 
depends largely upon obtaining a low floor level. 


Some interesting details of heavy commercial 
vehicles 

The Tatra backbone type chassis, with all six wheels 
driven, was shown for the first time at Brussels although, 
of course, it is not new. The four rear wheels each have 
twin tyre equipment and single tyres are employed at the 
front. An air-cooled, V-12 engine is installed under the 
bonnet. This engine was first introduced over 20 years ago. 
It differs from the Magirus Deutz range in that it has two 
blowers instead of one for the air used to cool the cylinders. 
The cylinders have a bore and stroke of 110 mm and 130 mm 
respectively, giving a swept volume of 14.825 litres. They 
are set at an included angle of 75 deg. The unit develops 
180 b.h.p. at 1,800 r.p.m. 

A gearbox with four forward speeds and one reverse is 
employed in conjunction with a two-speed transfer box. 
The ratios are: top 1:1, third 1.62: 1, second 2.78: 1, 
first 5.29: 1 and reverse 5.91: 1, while the transfer box 
ratios are 1.82 : | for normal operation and 4.51 : 1 for emer- 
gency use. The gearbox and engine are mounted above the 
large diameter tube that forms the backbone and the two- 
speed transfer box forms part of the backbone component. 
The drive is transmitted both forwards and to the rear by 
propellor shafts inside the tube. Most of the components 
are common of all three axles. Each axle casing, of cylindrical 
form in line with the backbone tube, is flanged at its front 
and rear ends where it is bolted to the flanged tubular 
components of the frame. A transmission brake is fitted 


An unconventional suspension-spring mounting arrangement and 


pressed steel, body cross bearers are used on the M.A.N. 400 L1 
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to the rear end of the back axle casing. Swinging half shafts 
drive the wheels. All four rear wheels are mounted on stub 
axle assemblies secured to the ends of semi-elliptie springs. 

Tie rods are connected between the cross member, above 
the centres of the two semi-elliptic springs, and the stub axle 
assemblies to assist in locating them. There are two more 
cross members, one in front of, and the other behind, the 
twin axle assembly. Together with the central member, 
they carry the longitudinal side members of a frame on which 
the body is mounted. Another cross member immediately 
behind the front axle supports the forward end of this frame. 

The front suspension is different, in that each side is 
supported by a quarter-elliptic spring. These springs are 
clamped to the central backbone, adjacent to the cross 
member that supports the front end of the body frame, and 
are inclined forwards and outwards so that they clear the 
swinging half shafts, which are in front of them. Tie rods are 
connected between the front end of the backbone and each 
stub axle assembly. Thus, as viewed in plan, the quarter- 
elliptic springs and two tie rods form a diamond shaped 
assembly, with the differential casing in the centre. 

An unconventional steering gear arrangement has been 
adopted. The steering box is mounted on the cross member 
that supports the body frame. Its drop arm is connected by 
a link to a centrally pivoted lever that straddles the backbone 
tube. Each end of this lever is connected by a steering rod 
to the adjacent wheel assembly, which is well forward of it. 

An interesting rear suspension system is employed on a 
Volvo three-axle chassis. Both the rear axles are driven, 
They are mounted on the ends of two centrally pivoted 
rocker arms, one on each side, under the frame side members. 
The pivot brackets are each beneath a platform, on which 
are two exceptionally large rubber blocks. Above the 
rubbers is an inverted platform bolted to the frame side 
member. There are also two locating links, one for each axle. 
These links are fitted between a cross member above the 
transverse bar on which the rockers pivot and a lug bolted 
to the top of each axle casing. With this arrangement, if one 
leading wheel rises, the trailing wheel tends to fall or alter- 
natively the rocker pivot rises. However, the movement 
of the rocker pivot is no more than half that of the wheel, 
so that the deflection of the rubber only needs to be half as 
great as it would be if placed immediately over the axle of 
the rising wheel. 

Other interesting features of this chassis include the 
method of transmitting the drive to the trailing axle, and the 
frame construction. The shaft from the gearbox is connected 
to a central spur gear of a set of three. One of the other two 
gears transmits the drive to the front axle and the other to 


A hydraulic jack actuates the chain pulley of the Volvo wheel 
retraction mechanism for the trailing wheels at the rear 
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The drive to the two rear axles on the Volvo chassis with rubber 
suspension 


the rear axle, as shown in the accompanying illustration. 
The frame is reinforced locally over the rubber suspension 
by a channel section welded in cach side member. The 
flanges of this channel section are extended inwards to form 
gussets above and below the ends of the cross member 
between the two rubber units. Further reinforcement is 
provided by tack welding a strip of steel to the outer face 
of each flange of the side members. This is sound practice 
because practically all the bending loads, which impose the 
heaviest stresses, are taken in the flanges. The shear loading, 


which is taken in the vertical faces of the sections, is in- 
variably relatively light. 

Another exhibit on the Volvo stand was a Titan chassis 
with a retractable trailing axle. The object of retracting the 
trailing axle is to reduce tyre wear and increase efficiency 
when operating in the lightly laden or unladen conditions. 


It is also useful for eliminating the drag of the trailing axle 
and increasing the tractive effort obtainable from the driven 
axle for short periods when the vehicle is on slippery ground. 

The trailing axle arrangement was described and illustrated 
in the February 1954 issue of Automobile Engineer. Briefly, 
its layout is as follows, There is a centrally pivoted rocker 
arm under each frame side member. The rear end of this 
arm carries the stub axle for the trailing wheel, and the front 
end carries the shackle at the rear end of the semi-elliptic 
spring of the front axle. In the Volvo truck, a chain is con- 
nected to the trailing end of the rocker and carried over a 
pulley to a bell crank lever on the end of a cross tube. This 
cross tube can be rotated by a hydraulic jack connected to 
a lever welded on mid-way between its ends. When the 
cross tube rotates, it pulls the chain over the pulley, lifting 
the trailing end and depressing the other end of the rocker, 
thus retracting the trailing wheels. Hydraulic power is 
obtained from a pump driven by an electric motor; the control 
is on the dash, so that the wheels can be retracted when the 
vehicle is in motion. 

Scania Vabis exhibited a somewhat similar arrangement. 
The retraction mechanism on their vehicle is much simpler, 
but is actuated by a hand pump fitted, together with the 
hydraulic reservoir, on the rear end of the chassis. There 
are two hydraulic jacks, one on each side, mounted on the 
frame side members. When the jacks are extended, a forked 
fitting on the end of each arm engages over the forward end 
of the rocker arm that carries the spring shackle; it depresses 
this end of the arm and so lowers the spring shackle, while 
at the same time raising the wheel at the rear end. When the 
ram is retracted it is well clear of the suspension arm. 

There were two interesting features on the M.A.N. 400 LI 
chassis. One is the method of mounting the truck body and 
the other is the semi-elliptic spring arrangement of the front 
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On each side of this Volvo chassis a rocker arm, with a rubber- 
mounted central pivot, carries the rear axles 


and rear suspension. The truck body is carried on pressed 
steel cross bearers, about fin thick. They are of channel 
section with lightening holes punched in them. Their 
flanged upper edges are straight, to carry the body, but their 
lower edges, which are also flanged, are arched between the 
frame side members and tapered, cantilever fashion, out- 
board of the frame side members. Above each frame side 
member a flanged channel section pressing is spot welded 
vertically on to the cross bearer to reinforce it locally where 
the heaviest compression loads are taken between the body 
and the side member. The main support for the body is 
afforded by two cross bearers, one immediately in front and 
the other immediately behind the rear wheels. These cross 
bearers have similar arched pressings bolted between them 
longitudinally over each side member. These four com- 
ponents form a platform, rectangular in shape as viewed 
from above, to support the body. There are three more 
transverse cross bearers, two in front of and one behind 
the rectangular platform over the rear axle. 

The semi-elliptic spring attachment is unusual in that 
it has a slider pad arrangement at each end instead of the 
more conventional eye and shackle. Fore and aft location is 
effected by extending two of the lower leaves of the spring 
forwards and forming on them an eye which is pinned 
between lugs below each side of the front slider pad. This 
arrangement has the advantage that, because of the taper of 
the spring towards its ends, the two leaves that locate it 
are clear of the remainder over most of their length and 
therefore are subject to very little vertical loading. This 
means that the shear and bending stresses adjacent to the 
eye are exceptionally light and there is little danger of failure 
due to stress concentrations at that point. 

Krupp exhibited two-stroke engines with their compressor 
brake incorporated. This is simply a device to alter the 
timing of the camshaft so that the overhead exhaust valves 
are closed every time the piston moves upwards. The half 
speed wheel has an extended hub in which are spiral splines. 
An internally and externally splined coupling is fitted on the 
end of the camshaft. Its external splines engage those in the 
half speed wheel and its internal ones, which are straight, 
engage splines on the camshaft. Therefore, axial movement 
of the coupling alters the angular relationship between the 
half speed wheel and the camshaft. The method of actuating 
this mechanism is shown in an accompanying illustration. 
It comprises a lever on the dash mounted on a spindle, at 
the lower end of which is a worm and segment gear actuating 
a rocker shaft arrangement that moves the sleeve. Progressive 
braking can be obtained as the lever is moved over its length 
of travel. The advantage of this system is that compression 
is effected in the cylinder instead of in the exhaust manifold. 
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Atovep steels in common use on the Continent and 
especially in Germany are very different from those used in 
Great Britain. The German steels are laid down by the 
DIN-Norm, which is the equivalent to the British Standard 
Specification. The German standard analyses are given in 
Table I. On the first view it is amazing that only 3 out of 
19 steels are nickel alloyed and none has a nickel content 
over 2:10 per cent. Even these three qualities are only 
used for special applications. For very heavy sections and 
for use in higher temperature ranges some chrome-nickel- 
molybdenum steels are used with max. 1:5 per cent Cr, 
0:30—0:40 Mo and 1:‘8—2-0 per cent Ni, but supplies are 
scarce and they are difficult to obtain. Before and during 
the second world war the Continent had only very limited 
nickel resources and this alloying element had to be avoided. 
But even nowadays nickel is rather expensive. 

Experience showed that the new leaner types of steel were 
very satisfactory. Fortunately from the psychological 
point of view, not one of these steels was really called ‘ersatz’ 
or ‘substitute’, which helped considerably for their common 
use. Certainly these lower alloyed steels required much 
closer control during their production and more specialized 
heat treatment than the more orthodox nickel steels. There- 
fore, the personnel for the heat treatment department had 
to be carefully trained. The importance of the proper 
heat treatment is also indicated by the great number of very 
good publications on this subject. 

With regard to the different alloys, it is recognized that 
while the following alloying metals, manganese, chromium, 
molybdenum and nickel, all improve the toughness, nickel 
gives the best restilts. Thorough studies of the effect of 
individual alloys brought a steadily decreasing alloy content 
without lowering the behaviour of such steels; in fact, some 
have even superior fabricating properties. There are 


TABLE 1. STANDARD ANALYSES OF GERMAN ALLOY STEELS (1950) 


GERMAN ALLOY STEELS 


Some Notes on Present Practice to Conserve Scarce Materials 


L. Waltl. 


Chemical Composition 


differences in the methods of choosing the right material for 
a specific part. In Germany there is a tendency to choose 
the steel with reference to all the necessary properties, such 
as wear, toughness, fatigue, etc., and to apply a heat treatment 
that will give optimum characteristics for the application 
In the standards, tensile ranges in accordance with the mass 
effect are given but for use as a only guide 

Owing to the differences in analyses, a direct comparison 
between the German and the British steels is, not readily 
possible and only the ultimate tensile strengths, yield points, 
elongation, reduction of area and the impact test can be 
regarded as the basis for such a comparison. However, 
difficulties will be encountered in using the impact values 
and elongation for comparison purposes. The German 
standard for the gauge length of tensile test pieces is normally 
given as 5d against the British with 354d. This 
means that the elongation on the same steel would show in 
Great Britain a higher value than would be obtained with 
the German test specification. 

The conversion of the impact values represents a still 
greater difficulty, since Germany uses a Charpy type test, 
whereas the Izod test is used in Great Britain, As the 
test is carried out in a completely different way, the relation 
between these values is difficult to establish, but as a rough, 
but still adequate guide, 1 ft-lb/in* can be estimated as 
equal to 0-5 kg/cm*. Therefore, only the ultimate tensile 
strength and the yield point remain as figures useful for 
comparison. The reduction of area is not applicable since 
it is not stressed in the specifications of both countries. 
Owing to the difference in alloy content it is to be expected 
that the ratios between ultimate tensile strength and yield 
point will differ accordingly, and the calculation for a 
construction or machine cannot be based on the ultimate 
tensile strength without taking into account the yield point, 


Designation 
Carbon Manganese Silicon Nickel Chromium Molybdenum 
Molybdenum-Free Carburizing Steels 

15 Cr3 0-12—0°18 0-40—0-60 0-50—0- 80 — 

16 Mn Cr 5 0-14—0°19 1-00—1-30 0-BO—1-10 . 

20 Mn Cr 5 0-17—0-22 1:10—1-40 0-15—0-35 1 00—1 

15 Cr Ni 6 0-40—0 60 15—0°35 1-40—1°70 1:40-—1°70 

18 Cr Ni8 0:15—0-20 0:40—0-60 15—0'35 1 1: 80-—2°10 

41Cr4 0-32—0)-44 0:50—0-80 15—0-35 0-90-—1°70 


Low-Alloy Constructional Steels 
Mn4 0-80—1-10 0°25—0-50 
Mn 5 1:20—1-50 O15—0'35 — 
37 Mn Si 5 0:33—0-41 1:10——1-40 1:10—1-40 
42 Mn V7 0-38 —0-45 1-60—1-90 
4Cr4 37 0-50—0 80 0-15—0-35 0-90—1 +20 
41Cr4 0: 38—0) 44 0-50—0 80 O15—0°35 0-90—1 +20 — 
25 Cr Mo 4 0: 50—0-80 0:15—0°25 
34 Cr Mo4 W—0-37 0: 50—0 80 0:90—1-20 15—0°25 
42 Cr Mo4 0: 38—0-45 0-50—0-80 0-90-—1°20 0-15-25 
50 Cr Mo 4 0:-46—0 54 0:50—0-80 O15—0-35 0-90—~ 1-20 0:15) 25 
0°:26—0 34 0:-40—0°70 2:W—2-70 
36 CrNiMo 4 0:32—0°40 0-50—0 80 0-90—1-20 0-90-—1-20 O15—0°25 
34 CrNiMo 6 38 0-40—0:70 1:40—1°70 1-40—1°70 O15 —0-25 
CrNiMo 8 0-W—0-60 1 -80—2°10 1 35 
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British steels tend to have a much higher ratio than the 
German steels. On smaller diameters where, after hardening, 
a higher percentage on martensite can be reached this ratio 
can amount to approximately between 90 and 95 per cent. 
In the German steels the ratio is only about 80—85 per 
cent. In both cases the ratio decreases with increasing mass 
effect. It is not so essential to take this ratio into account 
with British steels of the higher alloyed qualities as it is 
with German steels. In this respect the heat treatment can 
be of importance. Comparing the different steel qualities 
from this point of view, it will be found that for similar 
applications a higher ultimate tensile strength will be asked 
for in Germany than in Great Britain. 

In Table II the main British standard steels are compared 
with those of the DIN-Norm. 


Case hardening steels 

There are but few German steels of case hardening 
quality, in which nickel is an alloying element. In this 
connection, it is interesting that frequent references are 
made in German technical publications to the better machin- 
ability of chromium-molybdenum steels whereby a longer 
tool life may be obtained or higher cutting speeds may be 
employed. However, for these steels the hardening 
temperature is slightly higher which leads to a slight increase 
of distortion on more intricate shapes. The hardness of the 
case is slightly higher than those of nickel-steels and they 
have the advantage of being particularly free of retained 
austenite which easily remains in hardened Ni-Cr steels, 
particularly above 3 per cent nickel. The Cr-Mn steels 
for case hardening also have good machinability. They 
call for the same treatment and will give the same results as 
the Cr-Mo steels, but they have the advantage that no 
molybdenum—an element which is scarce on the Continent— 
is used, 

In the few Cr Ni steels for case hardening, the nickel and 
chrome are balanced so that they equal each cther. This 
gives the optimum combination of toughness, and strength. 
Such steels are used only for very heavily loaded truck 
parts or for similar really severe services, It may be of 
interest that martempering is used in connection with case 
hardening in order to avoid distortion. Close control of 
the carburizing cycle is essential and quick-acting compounds 
have to be avoided, because Cr-Mo and Cr-Mn steels readily 
form cementite. Carburizing is mostly done in saltbaths 
or for smaller parts by the homocarb (drip-feed) process. 


Heat treatment steels 

The same trend to avoid all expensive and scarce alloying 
elements prevails in the case of steels for heat treatment. 
Where Ni-Cr steels are specified, they are balanced in the 
same way as the case hardening steels, Ni being equal to 
Cr. These Ni-Cr steels are for special purposes only. 

It is interesting that the various lean-alloyed DIN steel 
qualities are widely used for gears. Use is made of the various 
types of surface hardening. For pinions with small teeth, 
the steel quality 58 CrV 4, with about 58 per cent C, | per 
cent Mn, 1-1 per cent Cr and 0-15 per cent V is used, and 
the teeth only are through-hardened by the rotary hardening 
process. On wheels with bigger sized teeth the teeth are 
surface-hardened individually. In this way, a high core 
hardness can easily be obtained, alloying elements saved 
and the weight of moving parts decreased. Obviously 
great care has to be taken on some of the German steels 
to avoid brittleness and temper-brittleness, but publications 
on brittle fractures show that it can be done with most 
careful heat treatment. 

For gears on cars, etc., both case hardening steels and 
steels for heat treatment with about 0: 30—0-45 C are used. 
These heat treatment steels will be slightly carbonitrided to 
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about 0-010 in and afterwards heat treated to a surface hard- 


ness of about 58 Rockwell C. The corresponding core 
hardness will be about 95—105 ton/in*. Such gears have 
less distortion, and the distortion is more regular and 
therefore easier to keep under control, than gears made of 
case hardening steels. If salt baths are used, it is not 
necessary to grind the gears after heat treatment. Such gears 
made from 42 MnV 7, 37 Mn-Si 5, Ck 35, are considered 
equal to those of case hardening steels 18 Cr-Ni 8, 15 Cr-Ni6, 
20 Mn-Cr 5, 16 Mn-Cr 5, in their performance as far as 
the endurance limit is concerned. In Austria a steel with 
0: 40—0:-60 Si, 0:45—0-60 Mn is successfully used for car 
and tractor gears. Jominy test data for a few of the more 
important steels are given Table III. 

In one research publications it is stated that of the steel 
qualities Ck 45, Ck 60, 30 Mn 5, 37 Mn-Si5, 50 Cr-V 4, 
42 MV 7, 34 Cr4, and 41 Cr 4, the alloyed steels are superior 
to the manganese or unalloyed steels, as regards ultimate 
tensile strength at the same tempering temperature. There 
is, however, no definite superiority regarding elongation 
Of these steels the 2:5 Cr and 0:3 V steels have the best 


TABLE III. JOMINY TEST DATA 


Harden- 50 percent Ideal Critical Dia. 


Steel ing Martensit critical 
Specification Temp. dia water oil 
deg C mm mm mm 

Ck 35 850 5 46 a7 | 10 
Ck 45 8 6 43 32 15 
Ck 60 810 7 50 37 18 
40 Mn4 Bw ia] 55 45 23 
WwW Mn 5 840 12 72 63 5 
VM 175 820 15 4 72 A 
37 MnSi 5 850 13,5 78 O4 40 
42 MnV 7 850 17 89 78 Ww 
34 CrAl 6 900 13 717 
4Cr4 17 78 49 
50 CV 4 830 18 94 82 52 
34 CrMo 4 850 20 100 8H 57 
30 CrMoV 9 850 65 18] 170 135 


impact resistance. Generally, the tendency in Germany is 
to obtain the necessary mechanical properties, at least in 
part, by using higher carbon contents. During and immedi- 
ately after the second world war the steels were so lean 
alloyed that the specified values left little safety margin for 
heat treatment. Since 1950, alloy contents have been 
increased but are still considerably less those which are 
considered normal in the British car and gear industry 

A few nitriding steels are also in use. One of the main 
representatives is mentioned in Table II, the others are 
more or less of similar chemical composition. On the 
Continent, nitriding is generally done in salt baths and only 
for very small and intricate shapes is gas nitriding considered 
better. By using not more than 560 degC in the salt bath, 
brittle nitride layers can be avoided, as also can spalling 


Spring Steels 

For spring steels there is a tendency to use cheap alloying 
elements in fairly low percentages. Among the main spring 
steels are those of the manganese type, which were originally 
used in the south of Germany and Austria because the ores 
used contain sufficient manganese to avoid the necessity of 
adding alloying elements. These steels are mostly of the 


oil hardening type, with about 0°65 per cent carbon, since 
manganese steels of lower carbon 
hardening cracks. 


tend to develop 
To improve these steels the sulphur 
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TABLE Iv. 


| Specification Cc Si 


CHEMICAL COMPOSITION OF SPRING STEEL 


Mn 


indicated use 


5OM7 


0 45—0'55 


max. 0-4 


1-5—2-0 


for cars 


4687 0-0—0-55 


0-5—0-75 


for railways 


5587 
6587 


50—0 60 


05—0°9 
05—0°9 


{ for tramcars, 
and lorries 


SOCV4 045—0-55 max. 0-4 


content has purposely been kept fairly high to get a great 
number of sulphur manganese inclusions, which after 
rolling produce a desirable structure. Superior to this steel 
and therefore now commonly used are the silicon steel swith 
about 1'4—2-0 per cent silicon and 0°5—1!-0 per cent man- 
ganese. They are not as difficult to heat treat as the 
manganese steels, which have only a very small temperature 
hardening range, and in addition they are not expensive 
with regard to alloying elements. 

Silicon steels with about 3 per cent Si have also been used, 
but they have the drawback that the high Si content causes 
an increase of decarburization when heat treated. Some 
of the melts may easily give black heart fracture (graphite 
precipitation), For shock-loaded springs Cr-Si steels are 
used, These steels are not as susceptible to overheating and 
decarburization. Furthermore, they can be used up to 
300 degC, and are therefore suitable for valve springs and 
similar applications. 

The best steel is a chrome-vanadium type with about 
05 C, 0-8 Mn, 1-0 per cent Cr and 0:10 per cent V, for 
sizes up to about 1} in diameter. For bigger dimensions 
the carbon content is increased to about 0:58 per cent, 
with 1-0 per cent Mn, 1°10 per cent Cr, and 0:10 per cent V 
are used, These steels are not susceptible to overheating, 
have a good through-hardening effect and a good resistance 
against decarburization. Furthermore, their ratio of yield 
stress to ultimate tensile strength is very favourable and 
even at 105 ton/in® the impact value is adequate. 

Normally, oil hardened steels are used for torsion bar 
springs to eliminate hardening cracks as far as possible. 
There has been also quite an amount of investigation to 


0-6—0°9 


0-9—1°2 0-1 for cars 


increase the fatigue resistance by shot blasting, and also by 
burnishing and peening, two processes which have been used 
with success for torsion bar springs and valve springs. 
Attention has also been paid to a decrease in the fatigue 
effect of corrosion by using plating with cadmium, chromium 
and zinc, or by other means such as varnishing. 

Normally, for car valves, the 0°65 C, 0°20 Si and 0°50 
per cent Mn steels are used. They are given special cold 
drawing and hardening. For very highly stressed springs 
the wire is very finely ground and polished. Steels for use 
at temperatures above 300 degC are given in Table IV. 
As can be seen steel qualities for springs are not so very 
different from British spring steel types. From all these 
points it is obvious that there is still a tendency to use as 
little as possible of alloying elements stressed and research 
and investigation into the possibilities of further reductions 
are still going on. 
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INSTITUTION 


London 
Tuesday, 14th February, 5.30 p.m., at 1 Birdcage Walk, 


Westminster, S.WA. Paper: “The M.1.R.A. Proving 
Ground,”’ by Dr. A, Fogg (Member). 
Birmingham 

Tuesday, 28th February, 6.30 p.m. in the James Watt 
Memorial Institute, Great Charles Street. Address by the 


Chairman of the Automobile Division, Dr. C. G. Williams, 
(Member) entitled “ Some Experiences of Automobile Research”. 
Derby 

Monday, 20th February, 7.15 p.m. in the Midland Hotel, 
Derby. Paper: “Fabrication Methods in Light Engineering’, 
by N. D. G. Mountford. 
Luton 

Monday, 13th February, 7.30 p.m., in the Assembly Hall, 
Luton Town Hall. Paper: “The Application of Plastics to 
the Manufacture of Automobile Bodies and Components,” 
by D, S. Mahon. 
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February Meetings of the Automobile Division 


North-Eastern 
Wednesday, 15th February, 7.30 p.m. 


in the Chemistry 
Lecture Theatre, The University, Leeds. Paper: ‘The Applica- 
tion of Plastics to the Manufacture of Automobile Bodies and 
Components’, by D. S. Mahon. 


North-Western 

Thursday, 23rd February, 7.15 p.m. in the Engineers’ Club, 
Manchester. Paper: “Ball and Roller Bearing Development’’, 
by M. J. Knaggs, (Member). 
Scottish 

Monday, 20th February, 7.30 p.m. in the Institution of 
Engineers and Shipbuilders, 39 Elmbank Crescent, Glasgow. 
Paper; “Sales and Service in the Transport Industry” by 
J. M. Forbes, (Member). 
Western 

Thursday, February 23rd, 6.45 p.m. in the Royal Hotel, 
Bristol. Address by the Chairman of the Centre, Mr. R. C. 
Cross, (Member) “A Precision Wire Forming Development’’. 


Automobile Engineer, February 1956 


: 
= Cr v 
- 
> 
i 4 


This view of the main assembly shop before reorganization indicates the congestion prevailing when the increased rate of production began to 
exceed the capacity of the then-existing assembly system 


Vacuum Braking Equipment Manufacture 


Methods Introduced at the Clayton Dewandre Works to Cope with Rapidly 


Expanding Output, PART I, 


In recent years the rising output of motor vehicles, in 
conjunction with the wider application of power-assisted 
braking systems, has resulted in heavy demands being made 
on the productive capacity of the Clayton Dewandre Co, Ltd. 
of Lincoln, manufacturers of both vacuum and pressure 
braking equipment. In the three years to 1953-4 output was 
doubled. By that time capacity was taxed to the utmost, 
considerable overtime was being worked, shops were 
crowded and benches were congested with part-finished 
units and work in hand. 

Site considerations were inflexible and exercised a 
dominating influence. The existing plant, in the main, was 
comprised of a single building, nearly 1,000 ft. long, in 
which the ground floor was occupied by machine tools and 
the floor above was used for assembly, stores and certain 
light operations. Assembly was arranged on benches 
running across the shop. Sets of matched parts were 
stacked at one end of the bench and the work was progressed 
along the bench manually to the final assembly and 
returned to the test station at the same end. 

Work was “jobbed” to individuals and to small gangs 
and, as output was increased, delays were experienced 
owing to imperfect co-ordination of gang output and to 
time lost in waiting for parts behind schedule. ° At all times 
a large quantity of material, most of it partly processed, was 
static on the benches. Some idea of the amount of material 
standing in the shop, and the consequent congestion, can be 
gathered from the general view of the assembly shop at that 
period. 

A decision was taken to re-organize, and assembly, 
which was in most urgent need of attention, was tackled 
first. A careful study was made of materials handling ; 
transfer; operation timing, sequence and grouping; and 
an investigation made of longer lines arranged longitudinally. 
To ensure the flexibility necessary to handle a fairly wide 
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range of products it was decided, however, to retain relatively 
short transverse lines, each comprising a power-driven, 
continuously running belt transfer track with work stations 
arranged on both sides. These lines run in the same 
direction as the route followed on the earlier bench method, 
Sets of parts and materials are collected in the stores and are 
fed directly to the start of the lines as required. At the end 
of the lines, finished and tested components are stacked 
into stillages which are transferred by Lansing-Bagnall pallet 
trucks and then lowered on a hoist to the dispatch depart- 
ment on the ground floor. 

Certain lines are occupied on sub-assemblies or detail 
assemblies—distributor valves are an example-and these 
items are tested at the ends of the lines and then transferred 
to store for subsequent issue to the main assembly lines. 
Most lines are continuously engaged on a single type of 
component but one line is equipped to assemble smaller 
batches of a variety of components for which there is 
relatively less demand, The foregoing remarks refer 
specifically to the assembly of vacuum servo equipment but 
are characteristic and, in general, are applicable to the 
pressure braking equipment and vehicle heater sections also. 

On the introduction of the new methods, improvement 
was soon apparent in the smoother flow of work through the 
shop, the absence of congestion, and improved working 
conditions. All the advantages could not, of course, be fully 
realized immediately. In the first year, however, despite the 
attendant difficulties of a new layout, new routing of 
materials, new shop equipment and the necessary adjust- 
ments of operating routine and habits, an increase in output 
of 25 per cent was achieved with the same number of opera- 
tives. Moreover, the working of overtime was progressively 
reduced and eventually, in all but exceptional circumstances, 
was eliminated. Now the system has “‘shaken down”’ results 
are more impressive. To quote an instance, the gang 
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Arrangement of VH2/687 vacuum hydraulic moster servo; 1. Input rod 2. Cover 3. Lever shaft 4. Valve plunger spring §. Distributor valve 
plunger 6. Push rod 7. Disc valve 8. Rollers 9. Distance bush 10. Reaction lever 11. Brake levers 12. Piston links, 13. Breather elbow 14. Piston 


15. Piston return spring 


assembling the 110 mm vacuum hydraulic servo in the past 
produced 700 units in a week of 66 hours. The same gang, 
working as a single team on a flow line, currently build 
1,300 units in a 44-hour week. Its record output was 
1,400 units in a standard week, The component in question 
is the VH1/433 type vacuum hydraulic master servo with a 
pressed light alloy detachable cylinder. Variants are fitted 
with either a Lockheed or a Girling master cylinder. 

On the line for the VH2/687 unit —a larger version of the 
VH1/433--there are eight stations and the sequence of 
grouped operations is as follows : 

1, Fit vacuum connections and hose to lever housing ; 
fit distributor valve and plug. Place housing on flow line. 

. Wire ferrule into input rod gaiter; rivet gaiter to top 
cover; make up cylinder tie rods and yoke. Place top 
cover and yoke on flow line. 


. Assemble vacuum piston in ring fixture ; attach links. 


Place on flow line. 
Make up operating lever assembly complete, including 
pressing in bushes. Place on flow line. 


. Take piston and links from*flow line; grease piston 


leather ; attach return spring ; insert piston into pressed 
cylinder and operate to check freedom of movement. 
Take lever housing and yoke from flow line. Attach 
cylinder and piston assembly to lever housing with yoke 
and return to flow line. 


. Take servo assembly, as from station 5, and also operating 


lever assembly from flow line. Insert levers into lever 
housing and attach to piston links. Return assembly to 
flow line. 

Take assembly from flow line and test ; loose fit hydraulic 
master cylinder and return to flow line. 


View of two lines for the 
assembly of vacuum hydraulic 
master servo units. An adjus- 
table light is provided at each 

work station 
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Riveting input rod gaiter to servo top cover; 
a sub-assembly operation off the line 


For pistons having a single central clamping 
member a horizontal jig is used and no extractor 
mechanism is necessary. 


8. Take assembly and top cover from flow line. Lubricate 
levers ; tighten down master cylinder and set plunger 
clearance; check for correct assembly; attach top cover. 
Place in stillage. 

Throughout the line the maximum use is made of air- 
operated hand drills and nut runners of Desoutter manufac- 
ture, but for certain screws or nuts in confined locations 
special cranked spanners are provided. At station 2 a loose 
metal flange is fitted over the gaiter and secured by hand- 


£ The operating lever linkage is built-up to form a sub-assembly 
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Utilization of vehicle pressure brake unit and hand 
control on piston assembly bench 


clinched bifurcated copper rivets to the top cover, For 
some of the lines handling basically similar components, 
these parts are issued complete as a sub-assembly. The 
operation is then performed at a riveting station off the line 
on one of a pair of air-operated, pedal-controlled presses 
built by the Bifurcated and Tubular Rivet Co. Ltd. At 
each of its four holes, the cover is located on the clinching 
anvil ; the rivet, of steel in this instance, is fed down a slide 
and entered into a hole in the metal flange; and is then 
punched through the flange of the rubber gaiter and clinched. 
This work is batched and returned to store. 

Importance is attached to this operation and a sound 
water-proof joint is required. This is regarded as an 
essential owing to the relatively exposed position of the servo 
unit on the vehicle chassis, in many instances, Should 
water be permitted to enter, the danger might arise of the 
operating lever system becoming frozen-up in cold weather, 
with consequent loss of braking capacity. 

The piston comprises two steel pressings that clamp a 
cup leather backed by a brass disc which has a serrated 
flange to support the lip of the leather. These parts are 
assembled in a recessed circular jig rigidly mounted at 
station 3, the main items being located from their peri- 
pheries. First, the base of the jig is loaded with six clamping 
bolts and a nut for the central eye bolt, each being seated 
in a hexagonal recess to prevent rotation. Above the central 
nut is located the clip washer for the attachment of the 
piston return spring. Over these bolts the crown pressing, 
cup leather, brass expander, and skirt pressing are succes- 
sively inserted in the jig, and the eye bolt is entered in its 
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Wooden cradles are used to support components in the later stages 
of assembly 


nut and screwed home. Nuts are fitted to the clamping 
bolts and are screwed up by a nut runner. To complete the 
operation the two piston links are secured to the eye bolt 
by means of a pin retained by washers and split pins. 

Since the assembly has to be withdrawn from the jig 
against the action of the cup leather, a mechanical ejector 
mechanism is provided. This is a typical example of the 
manner in which component units of the Company’s own 
vehicle equipment have been adapted for use in production 
or assembly at various points in the plant. As shown in the 
low-level view of this station, a standard diaphragm type 
pressure braking unit is mounted immediately below the 
assembly jig to actuate an ejector plunger which abuts the 
end of the piston eye bolt. Pressure air is taken from the 
shop line and control is by a standard hand control valve 
mounted conveniently at bench level 

On certain other servo units the piston parts, of similar 
design, are clamped together solely by a central eye bolt. 
These are assembled in a horizontal ring jig having a parallel 
through bore. The eye bolt nut is held against rotation by 
means of a detachable latch bar and when this is removed 
the assembled piston can be pushed easily through the jig 
and withdrawn. 

For the operating lever assembly at station 4 a simple 
location jig, raised to convenient working height above the 
bench on a bridge fixture, is used to position the links and 
rods and align all pivot holes. Bushes are inserted in the 
links on an arbor press mounted immediately to the left of 
the jig. The links are built up on the jig, with spacers, 
rollers, and the fork ends of the input and operating rods, 
pins are inserted and secured with washers and split pins. 


Test rigs at the end of the distributor valve line are duplicated to 
handle units of different sizes 


Servo units are tested at a station on the assembly line 


At the next station the assembly takes shape, the piston 
and its return spring being fitted in the deep-drawn light 
alloy cylinder, which is then attached to the cast light alloy 
lever housing by means of the tie rods and yoke. Thereafter 
it is handled at each station in a wooden cradle. These are 
of the simplest construction and are designed to support it 
loosely whilst permitting the operator to tilt it for con- 
venience in working. A metal stem attached to the base 
of the cradle is passed through an axial hole in a circular 
metal plate mounted on the bench, and on this the cradle 
can be swung through 360 deg. It is not secured in any 
way and when a different component is to be assembled on 
the line the cradles are merely lifted out of their mountings 
and replaced by others of suitable pattern. 

After the operating lever assembly has been fitted at 
station 6 the component is set up on a test stand alongside 
the line. Here a check is made that the unit holds vacuum 
satisfactorily, the tester imposes a load on the input rod and 
observes the thrust of the operating rod to check that the 
appropriate multiplication of effort is secured. On comple- 
tion of the tests the hydraulic master cylinder is fitted 
loosely in position and the unit returned to the line. 

At the last station the hydraulic cylinder is secured, 
clearances set, the general assembly is checked, operating 
levers are lubricated and the top cover enclosing the operating 
levers is fitted. On leaving the line the component is placed 
in a stillage for transport to the dispatch department. 

One line is arranged for the assembly of distribution 
valves of various patterns to suit different types of servo 
unit. Since most of the work is hand fitting or assembly of 
small parts, and the maximum flexibility to handle different 


Fitting the piston and the end cover on a V.O.M. servo unit supported 
on a tilting fixture 
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components must be maintained, the benches have but few 
fixtures or mounted tools. Where fixtures can be usefully 
employed they are usually of a multiple type to accommodate 
two or three items of similar pattern but of different sizes. 
Compressed air hand tools are used for driving screws and 
running nuts, At the end of the line is a test station and on 


this also the fixtures are duplicated to enable a range of 


different-sized units to be tested. With vacuum valves 
there is no need to make screwed connections, and the unit 
is merely held up to the vacuum line orifice and then secured 
in position by a pair of toggle clamps. Both fixtures are fed 
by a common vacuum line controlled by a single hand valve. 
While one fixture is being used the other is blanked off with 
a dummy component. 

V.O.M. type vacuum hydraulic car servo units are 
assembled on further transverse flow lines. As these com- 
ponents are of basically different design, the assembly 
fixtures are necessarily also of different type and some 
assembly procedures are modified. The valve casing is 
bolted directly to the closed, vacuum end of the cylinder 
and the piston rod passes through a seal in the casing to 
operate an axially aligned hydraulic output cylinder. The 
piston assembly is jigged to ensure concentricity. 

Input is not applied mechanically, as in the VH type 
servos, but hydraulically, being supplied by a master 
cylinder operated by the vehicle brake pedal. To obviate 
the possibility of damage to the rubber sealing members, 
no mineral oil is used. Lubrication is effected by Girling 
Crimson brake fluid and a special silicone grease is used for 
the piston cup leather. Output of this model has been 
raised by 75 per cent since reorganization. 

A horizontally pivoted fixture is used to support the 
cylinder and valve casing during fitting of the piston and the 
cylinder end cover. The work is merely pushed on to the 
pivoted member, mounting holes in the casing bracket 
being engaged on pins for positive location, and can then be 
tilted backward or forward through limited angles for 
convenience in working. 
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Arrangement of V.O.M. type vacuum hydraulic servo; 1, Piston rod 2. Hydraulic 
input plunger 3. Output plunger seal 4. Hydraulic output cylinder §. Output plunger 
6. Input chamber 7. Valve lever 8. Valve disc 9. Valve cage 10. Atmosphere vaive Ty 
Diaphragm vacuum chamber 12. Vacuum inlet port 13. Piston return spring A Vacuum 
inlet 8 Input from master cylinder C To wheel cylinders 


BREATHER 


The test rig for the V.O.M. servo unit 
incorporates arrangements for bleeding the 
hydraulic circuit 


Air-operated press for marking identifica- 
tion plates 


As a consequence of the hydraulic input to operate this 
servo, it follows that the hydraulic system must be charged 
before it can be tested. This necessitates a different type of 
test stand on which hydraulic fluid can be circulated from a 
tank and through the servo until all air is expelled. The 
circuit includes sight glasses mounted alongside the gauge 
board for convenient observation and when all evidence of 
air in the flow has ceased, the system is closed. Thereafter 
the test routine is started, the input being provided by a 
master valve which is foot-operated by a lever fitted with a 
stirrup. 

The Bendix Hydrovac unit, manufactured under licence, 
is produced on a similar line. An interesting feature is 
the riveting up of the diaphragm valve assembly 
of this servo for which a special compressed air press 
is provided. The ram slides in a substantial yoke member 
that is adjustably clamped on a solid vertical column. 
Operation is by means of a vehicle pressure braking cylinder 
mounted on top of the yoke and a sensitive control can be 
exercised by a standard pedal valve. An illustration of this 
press appears on the Contents page. 

All components carry an identification plate and the 
marking of these, in view of the quantities involved, has 
necessarily been mechanised. An operator is continuously 
engaged on this work on an air-operated marking press by 
the Mead Specialities Co. of Chicago. A range of standard 
dies for the various components is maintained and the work 
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View of vacuum reservoir assembly shop 


is batched to suit the flow of production. A plate is located 
face downwards on the die mounted on the press table and 
the ram imposes a predetermined load to produce neatly 
incised characters and numerals. Control of the press is by 
the simultaneous operation of two widely spaced valves 
mounted on the front of the table to ensure that the operator 
has both hands out of the path of the ram 

Usually a vacuum reservoir is incorporated in the braking 
system, This is fitted in the vacuum pipe between the 
engine induction manifold and the servo unit to maintain a 
constant working vacuum. Moreover, it provides a reserve 


adequate for several brake applications and thus ensures 
that the brakes remain fully operative should the engine be 


suddenly stalled. The vacuum is maintained in the reservoir 
by means of a non-return valve at the connection from the 
engine manifold. 

These relatively bulky components are bought in and are 
coated, assembled and tested in a special ground-floor 
department. The reservoirs are blown out internally and 


In the dispatch department components are transferred from a shop 
stillage to a transport pallet 


wire-brushed externally and then washed in white spirit. Ina 
fully-hooded booth, from which fumes are continuously 
extracted, they are spray enamelled inside and out while 
supported horizontally. The interior is completely coated 
by inserting the nozzle of the spray gun through two orifices. 
They are then placed vertically on special multiple 
fixtures in an oven for stoving. In the assembly shop 
the non-return valve, the connections and fittings are 
built up as units and are then fitted to the reservoir. After 
testing for soundness and final inspection they are stacked 
ready for dispatch. 

Links, levers, bushes, pins, screws, bolts, washers, covers 
and various other parts of the servo units are bright zinc 
plated by the “Canning” process. This is the standard 
plating treatment used for these and for many parts 
from other products manufactured by the firm. The 
plating department, at ground level, is completely mechan- 
ized and, judged in relation to its work output, is remarkably 
compact. The weekly through-put ranges from 15 to 17 


Barrel plating small parts. Work being transferred from a metal 
to an ebonite barrel after cleaning 
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tons of work, practically all of which consists of small items. 
All equipment is of Efco-Udylite manufacture and comprises 
a fully automatic plant with two continuously operating 
looped tracks and a barrel-plating plant consisting of parallel 
cleaning and plating lines. Transfer of the barrels on these 
lines is by means of overhead hoists. 


Automatic Plating Plant 

The automatic plant has sixteen tanks and a_ hot-air 
drying chamber. Each of the cleaning tanks is of 500 gallons 
capacity while the plating tank, located at a loop, holds 
2,000 gallons of solution. Loading and unloading stations 
occupy the loop at the other end. The tank sequence is as 
follows : 


1. Hot alkaline degrease at 160—180 deg. F. 
2. Running cold water rinse. 
3. Warm 65 per cent hydrochloric acid pickle at 60—70 

deg. F. 

4. Cold water rinse. 

5. Warm 15 per cent sulphuric acid at 60-—70 deg. F. 
6. Cold water rinse. 

7. Hot 15 per cent sulphuric acid at 160—180 deg. F. 
8. Cold water rinse. 

9. “Klenewel” cyanide carbonate electrolytic polish. 
10. “Zyntax”’ plating solution at 90—100 deg. F. 

11. Cold water rinse. 

12. Cold water rinse. 

13. 0-5 per cent nitric acid brightener. 

14. Cold water rinse. 

15. Cold water rinse. 

16. Hot water rinse. 

Fumes are continuously collected and delivered, by way 
of a duct running under the tanks, to a scrubber before 
being exhausted. The waste liquor is neutralized by lime 
and ferrous-sulphate before discharge to the drains. 

Each of the two tracks carries fifty plating jigs. These 
are, of course, detachable and a variety of patterns are used 
to suit the different types of work being treated. The 


The Efco-Udylite automatic 
plating plant operates on a total 
time cycle of 38 minutes. One 
hundred plating jigs are carried 
on two tracks 
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average capacity is 30 items per jig. Components take 38 
minutes to complete the cycle; 8°25 minutes being spent 
in the plating tank. Depth of coating is varied between 
0-0003 in and 0-005 in by control of the current density 
No attempt is made to group the work according to size or 
area, Work is progressed as it comes to hand 

The plant is operated at an average current density of 
approximately 50 amp ft® and abou? | cwt of zine is deposited 
each week. Solutions are heated by steam coils and tempera- 
tures may be boosted by electric heaters. All cleaning 
solutions are changed monthly. The plating solution is 
continuously passed through a filter press at 25 Ib in® 
pressure. 


Barrel Plating 

On the barrel plating lines the total cycle time is from 
40 to 45 minutes. Here screws, bolts, nuts, washers and 
many other small items are plated at a charge rate of 90—100 
Ib per barrel. On the cleaning line the work is loaded into a 
metal barrel and progressed through four tanks for de- 
greasing, cold water rinse, hydrochloric acid pickle and cold 
water rinse. At the end of the line the metal barrel is 
emptied into a chute pivoted in a cyanide rinse tank, From 
this chute the parts are poured into an ebonite barrel, 
standing on a cradle, which is then transferred by overhead 
hoist to the plating tank in the parallel return line. 

The average time in the plating tank is 15 minutes and 
rotation is at 17 r.p.m. Current density ranges from 75 to 
100 amp/ft® at 10 volts. After a cold rinse the parts are 
poured into a drain skip and then transferred to an enclosed 
centrifugal dryer running in hot air. 

A substantial proportion of the firm’s production is 
regularly delivered by road to the vehicle manufacturer's 
plant. In some instances components are loaded directly 
into the truck or van and in others they are stacked in 
transport boxes. Considerable use is made, however, of 
pallets for transport. The system can speed up the loading 
and unloading of the transport vehicle and facilitate the 
stacking and transfer of the components at their destination, 
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Fig. 1. Effect of tractive resistance on tractive effort of a vehicle with four-wheel drive and with the front wheels larger than those at the rear 


FOUR-WHEEL DRIVE 


An Analysis of the Mechanics of Four-Wheel Drive Under Straight Running Conditions 


J. L. KOFFMAN, Dipl. Ing., M.L.Loco.E., and A. V. CARTER, B.Se.(Eng.) 


In a four-wheel drive vehicle, unless three differential 
units are incorporated, the problem of driving all the wheels 
simultaneously is similar to that encountered with metal- 
forming machines when two rolls are employed to form the 


same strip. If the rolls are not exactly of the same diameter a 
differential action will result and impose tension or compres- 
sion upon the strip, according to the direction of motion. 
For a vehicle, the simplest case is that of two pairs of wheels 
with rigidly coupled axles. The wheels will rotate with the 
same angular velocity », even though the diameter of the 
front wheels is larger than that of the rear wheels. If the 
axle loads are assumed to be identical, the vertical reactions 
at the wheels are: 

WV, 
where W is the load, and the suffix | refers to the front wheels 
and 2 to the rear wheels. Provided the coefficient of adhesion 
» is identical throughout: 

Wyn Wy T/2 
where T is the horizontal reaction at the wheels, Fig. 1. 

If the vehicle is in motion and the front wheels are larger 
in diameter than the rear ones and are rolling without slip, 
the smaller wheels must slip and the force »W/2, applied 
at the point of contact between the rear wheels and the road, 
will oppose the vehicle motion. The resultant tractive 
resistance, comprising the externa! and internal, or parasitic, 
resistance, is: 

R«2(T/2)+»W/2 
where T= 7,47, and »W/2 acts in the direction of the 
motion of the vehicle. Thus the forces that depend on 
adhesion cancel out, making the development of a tractive 
effort theoretically impossible as long as « remains the same 
at all four wheels. However, in practice the larger wheels 
are likely to roll and spin and the smaller ones to roll, The 
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resultant useful reaction force due to adhesion is in the 
direction of motion and is equal to the tractive resistance. 
The transmission components connecting both axles are 
stressed by the torque required to spin or slip one set of 
wheels, as well as by the driving torque; and, although the 
resultant stresses might be high, the power loss due to the 
parasitic resistance will not be great because of the small 
relative rotational displacement between the two sets of 
wheels. It is important to note that the stresses on the 
interaxle drive components may bear no relation to the 
torque developed by the engine. 

When analysing the forces experienced under operating 
conditions it is desirable to make certain simplifying assump- 
tions. Thus, no allowance will be made for the tangential 
deformation of the tyres which might under certain circum- 
stances result in an alteration in the original difference of 
tyre diameters of the coupled axles, nor will account be 
taken of the rolling resistance, the effect of weight transfer, 
or the effect of the magnitude and direction of the transmitted 
torque on the effective wheel radius. The general mode of 
wheel motion depends upon the forward speed, the rotational 
velocity and the effective wheel radius. If v is the forward 
speed, r the wheel radius and » the rotational velocity, the 
general equations of wheel motion are: 

wr pure rolling 
-wr Wheels slip and roll 

O pure slipping (or standstill) 
wr wheels spin and roll 

O pure spinning (or standstill) 

Then, if the circumferential velocity v, of the wheel 
relative to the road is assumed positive when its direction 
is the same as that of the vehicle velocity, v, that is, the wheels 
are slipping as the vehicle moves forward, the general 
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Diagrams V and VI of Fig. 1, on the left 


equation is: 


v =or+u, 
Consequently: 
v,=O pure rolling 
v,=v—wr simultaneous rolling and slipping (v, » O) 
v,=U pure slipping (w= O) 


v,= wr —v simultaneous rolling and spinning (v, < O) 
v,= or pure spinning (v= O) 
For a four-wheel drive arrangement without a third differen- 
tial, We and 
OT = OP 
or, 

The last equation confirms that if r;#r,, relative displace- 
ment between tyres and road occurs since v,,—-v,,#O. If 
the front wheels are larger than those at the rear, thatisr, >r,, 
the velocity of slip relative to the road is greater for the 
rear wheels, v,,>v,,. So, if the front wheels roll without 
slipping or spinning, that is, v,,~ O, then the rear wheels 
slip and v,,>O. But if the front wheels are spinning whilst 
rolling forward, v,,<O, then it is possible for the smaller 
rear wheels to roll and at the same time slip, v,, ~O, or 
spin, v,,<O, or simply to maintain pure rolling in which 
case v,~ O. It should be noted that, provided that the loads 
are identical and the coefficient of adhesion remains the 
same for all four wheels, it is not possible for the smaller 
wheels to spin whilst the larger ones are either rolling or 
slipping, nor is it possible for the larger wheels to slip when 
the smaller ones are rolling, or rolling and spinning. 


Now, the effect of tractive resistance on the magnitude 
and distribution of the tractive effort developed at the wheels 
will be considered, where r, >r,. If 7, and 7, are the wheel 
reaction forces and R the tractive resistance less the rolling 
resistance, and if the horizontal forces are in equilibrium, 
T,+T7,=R 
while Ty moe Wye and Teno. Way 
The tractive resistance can be as much as: 
Rivas Wy Wap 
If the tractive resistance is smaller than R.,,,,, then: 
T+ T, <Wy + Wy 
However, the tractive effort developed by one set of wheels 
cannot be smaller than the relevant 77,,,,, otherwise bothi 
sets of wheels will roll without spinning or slipping, which is 
impossible so long as r, #r,. 

In Fig. 1 (II), the front wheels, which are larger than the 
rear ones, are rolling without slipping or spinning, whilst 
the rear wheels are slipping so that: 

R+W,=<T, 
O-<R4 W 
or, 
Wap <R<(T, —T,) 

The value of 7, increases with R and the front wheels 
begin to spin as soon as 7, W,» (Fig. 1 (I1I1)), this condition 
being attained when: 

The conditions (1) and (2) apply only if R is negative, 
that is, if the vehicle is on tow or running downhill. 

As the resistance R increases still further, the spinning of 
the rear wheels gradually decreases and ultimately stops 
altogether'. At the same time the value of 7,, which acts 
in a direction opposite to the vehicle motion, is gradually 
reduced from its maximum value to zero. The braking 
effort of the slipping rear wheels gradually diminishes 
throughout this range. This condition will apply so long as: 


(W, Wu <R- Wy (3) 
As soon as 7, is reduced to zero: 


A further increase of tractive resistance will cause 7, to 
change its direction, Fig. 1 (V), so that it acts in the direction 
of motion of the vehicle. This condition is limited by: 

The maximum value of R is limited by the spinning of the 
wheels, Fig. 1 (VI), while the possible modes of wheel 
motion are summarized in the accompanying Table. 

Generally W, > W, and therefore r, >r,. In these circum- 
stances, the third case in the table may apply, and the values 
of R may be positive as well as negative. In general, the 
torque distribution of a four-wheel drive vehicle with r, -r, 
is represented by the third, fourth or fifth case, the smaller 
rear wheels rolling and possibly slipping, while the larger 
front wheels roll and possible spin. The tractive effort 
developed at the rear wheels will vary within the limits of: 

T,<~—Wy and 7, < 
according to the magaituds of R. 

In the third case, the tangential reaction at the rear wheels 

opposes the forward motion of the vehicle, Fig. 2, its value 


Fig. 2. Tractive effort distribution 
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being 7, ~W,--R, and the torque due to 7, stresses the 
cardan shaft driving the front wheels, owing to power 
circulation between the front and rear wheels. The torque 
in the shaft driving the rear wheels is 

M, (Wye ry 
where », is the efficiency of the rear axle drive and ij its gear 
ratio. If a torque M is developed at the gearbox output shaft 
and there is a direct drive through the transfer box, the 
torque transmitted by the shaft driving the front wheels is: 

M, (M M,) 5 
where 7, is the efficiency of the transfer gears. Thus, the 
torque imposed on the front-wheel drive depends on that 
developed at the rear wheels, as well as upon the engine 
torque, whilst a number of subsidiary factors affect the power 
availability at the wheels. In the case under consideration, 
the vehicle speed is: 

nr, n/30 
while the peripheral velocity of the slightly spinning front 
wheels is: 

Vv, nr, n/30 
so that the relative velocity of the slightly spinning front 
wheels is: 

V, (ry 
The power developed by the engine, Fig 

where N, is the power output required to overcome the 
total tractive resistance, N, the power lost due to the spinning 


3, 18: 


Fig. 4. Torque-measuring, axle extension fig. § 


shaft installation on the vehicle 


N= (4 


= (Ww 
2 AS 


N= 


Power distribution and losses of a four-wheel driven vehicle 


of the front wheels and N,, the power losses in the trans- 
mission components, that is, the gearbox, the transfer box 
and the axles. The power transmitted to the rear wheels is 
N,=(Wy—R) v, 
while the losses due to the rear axle are: 
(1 
The power transmitted from the rear axle to the transfer 
box is: 
N’, Nan 
The gearbox losses are: 
(1 
and the power transmitted from the gearbox to the transfer 
box: 
N’, Non 
The losses in the transfer box are: 
Nery (1 ng) (N’, N’,) 
(1 — mg) [( Wie R) 7 Nun) 
The power available at the front axle drive is: 
N,=(N’, +N’) 5 
while the losses due to this component are: 
N’.)" 
The total transmission losses are: 
which, by introducing the appropriate values, are expressed 
by: 


na] 


Nip = (Wye — V2 4 NAL 
If N,~Rv,, N,~Wyyv,, and N,, are given by the above 


The power pack and amplifier are carried on the rear seat, the pen recorder is mounted 
on a shelf next to the steering wheel and the fifth-wheel speedometer is between the front seats 
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equation, the power balance of the vehicle is: 
N,= Ro, + Wy +(Wye Ve +N, 
(1 — 
Since =v, —,, this equation can be rewritten: 
N, = Wye 0, —R) % 

Thus, the engine power available at the wheels in this 
particular case is equal to the output from the slipping rear 
wheels through the transmission to the front wheels. The 
second negative value on the right-hand side of the last 
equation imposes an additional torque on the transmisison 
components concerned, but does not add to the torque 
required to overcome the tractive resistance. Because of 
this, it might be referred to as the parasitic torque: it is 
transmitted from the front wheels through the road to the 
rear wheels. This circulation of power causes losses in the 
transmission components connecting both axles. These 
losses become smaller as the tractive resistance increases 
and are zero when R= Wy. 

If the various component efficiencies considered in the 
above equation are assumed to have the following values’: 

=0°95 axle drive efficiency 

ny = 0°96 transfer drive efficiency 

ng= 0955 transmission efficiency in all gears, 
except direct, with input and output 
shafts not in line 


ng 0°94 transmission efficiency in all gears, 
except direct, with input and output 
shafts in line 

0°97 transmission efficiency in direct gear, 


with running intermediate shaft 

ng 0-985 transmission efficiency in direct gear, 
with intermediate shaft stationary 

0-993 cardan shaft efficiency. 

The equation becomes: 

N, = 0, —(Wn—R) v, 0-88) 1/(375 x 0-873) 
where W is in lb, v in m.p.h., and R in lb. The constant 
1/375 is introduced since N, = Tv/375, where T is the tractive 
effort in Ib. 

To determine the magnitude of the forces acting on the 
transmission components of a four-wheel drive vehicle, 
tests were carried out at the Fighting Vehicles Research and 
Development Establishment, F.V.R.D.E., of the Ministry 
of Supply. The vehicle used was a 4cwt, 44 truck, 
FV1800. The civilian version of this vehicle, the Austin 
Champ, has been described in detail previously’, and the 
main difference between the civilian and military versions 
is that the A90 engine is installed in the former, whereas 
the Rolls-Royce W.D. B80, four-cylinder engine is employed 
in the FV1800. 

In place of the driving hubs, extension shafts were fitted 
between the half shafts and wheels, (Fig. 4). These extension 
shafts were fitted with 2,500 ohm resistance strain gauges, 
the signals from which were led through slip ring assemblies 
on the shafts to a Kelvin and Hughes four-channel pen 
recorder, Fig. 5. Also carried in the vehicle were four 
six-volt batteries in series, driving a rotary transformer to 
supply 240 volts A.C. to the recording instruments. 

The power unit incorporated a mains transformer and 
smoothing components providing 220 volts D.C. for the 
amplifier and oscillator high tension supply, 450 volts D.C, 
for the recorder timing and pen writing, 15 volts A.C. for 
the recorder heaters and motor, and 6:3 volts A.C. for the 
amplifier and oscillator heaters. It also incorporated a 
2 Kc/s oscillator which was fed to the bridge circuits. The 
amplifier unit comprised four bridges with input trans- 
formers, four amplifiers including demodulator and output 
stages, and a valve voltmeter. Each bridge was fitted with 
balance controls and calibration switches, by means of which 
known values of resistance could be introduced into one arm. 
The recorder unit contained a magnet and coil assembly, 
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Fig. 7. Power required to drive FV 1800 on tarmac road 
(a) Standard vehicle, four-wheel drive 
(b) Two-wheel drive 


a paper drive system and a timing unit. Between its poles 
the magnet carried four stiffly suspended moving coil units 
with a stylus arm connected to each. Teledeltos dry record- 
ing paper was drawn under these stylus points by a motor 
and reduction gearing. Current passes from the pens through 
the paper, and causes black trace to be drawn. 

When “centre zero”’ balanced, the coil units had a maxi- 
mum deflection of +7°'5mm. The frequency response was 
uniform within 12 per cent from zero to 80 c/sec. Phase 
shift was closely proportional to frequency between zero 
and 80 c/sec and was 90 deg at about 70 c/sec. An oscillator 
and a cold cathode discharge tube circuit in the timing unit 
generated short, high voltage pulses at a rate of 40 per 
second. These pulses were fed to one or more fixed pens 
accurately providing rows of timing dots along each edge of 
the record. Before the tests, the extension shafts and 
recording instruments were calibrated with a hydraulic 
torsion test machine. 
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Fig. 8. Effect of 
pressure on tyre radius 
of FV 1800 
—— Front wheels 

Rear wheels 


When the vehicle carried the necessary instruments, 
batteries, rotary transformers, driver and observer, the loads 
on the front and rear wheels were 0°875 and | ton respec- 
tively. The tractive resistance of the vehicle was determined 
by evaluating the results of running-out trials, on lines 
described elsewhere’, and the relevant data for the vehicle 
running on smooth level tarmac road are shown in Fig. 6. 
In Fig. 7, the power required to drive the vehicle is plotted, 
assuming an overall mechanical efficiency of 0:875. 

These tests were carried out on the F.V.R.D.E. test track, 
the speed of the vehicle being maintained as nearly constant 
as possible, on hand throttle settings, at 5, 10, 15, 20, 25 
and 3) m.p.h. Once the speed, as indicated by a speedo- 
meter operated from a fifth wheel, was reasonably constant, 
the recorder was switched on; then, after a few seconds, the 
front-wheel drive was disconnected without altering the 
vehicle speed. Thus it was possible to record the torque at 
each wheel and also to observe the change of torque distribu- 
tion when changing from four- to two-wheel drive. 

To ascertain the effect of wheel radius on torque magnitude 
and distribution, the tests were carried out with the tyre 


pressure of the front wheels constant at 30 |b/in*, whilst 
that of the rear wheels was reduced, in steps of 5 lb/in’, 


from 30 to 15 \b/in®. These tests were further extended 

to cover the condition with the rear tyres at 30 lb/in’*, while 

the pressure of the front ones was reduced in steps, as before, 
Tyre pressure / in? = 30 front 50 rear 

Four wheel drive - Reor whee! drive 


7 


Front wheels 


The radii of the tyre in the static condition were measured 
and the results plotted in Fig. 8. 

As shown by typical records, Fig. 9, the torque does not 
remain steady for a sufficient length of time to enable 
accurate measurements to be made, and because of this, 
no claim can be made with regard to the accuracy of subse- 
quent evaluations. The results plotted in Fig. 10 show 
that with the larger wheels at the front, the rear wheels 
resisted the vehicle motion until their tyre pressure was 
increased to 25 lb/in* when, because of the increased values 
of the tractive resistance R, they began to develop a positive 
torque at speeds in excess of about 20 m.p.h. Both sets of 
wheels develop a positive torque when the tyre pressure is 
increased to 30 lb/in*. The total torque developed at the 
wheels, as represented by the algebraic sum of the recorded 
values, Fig. 11, is reduced as the rear tyre pressure and the 
vehicle speed increase. Similar trends are shown in Figs. 12 
and 13, which represent the conditions encountered with a 
constant pressure in the rear tyres. However, it must be 
stressed that the torque employed to propel the vehicle is 
represented by the positive values in Figs. 10 and 12, 
the negative values showing the magnitude of the resistance 
imposed by wheel slip. In Fig. 7, the positive torque values 
of Fig. 10 are replotted in terms of engine h.p., assuming 
an overall transmission efficiency of 0:875. 

Tractive resistance values for tyre pressures of 30/25 and 
30/30 lb/in® are lower than those plotted in Fig. 6. This is 
because the curves in Fig. 6 embrace the highest values of 
numerous tests. It is of interest to compare these results 
with those obtained on the basis of theoretical considerations. 
For example, when v, m.p.h., v, 15 m.p.h., so that 
if WV, 1,960 Ib and p OB: 

N, [1,960 « 0-8 15-3 —(1,960 0-8 

15 0-88]1/327 14-2 h.p. 

as compared with 11-5h.p. of Fig. 7. The difference 

between the theoretical and actual values might be due to 

the alteration of the effective wheel radii as a result of torque 

application and the consequent reduction of the difference 
between v, and 

From these results it can be seen that whilst a tyre pressure 


1-875 56:2) 


Fig. 9. Typical tractive effort records, as measured with a drive extension 
and strain gauges. The record moves from right to left and the front- 
wheel drive was disengaged without altering speed or throttle setting 


Fig. 10. Below: torque developed at the wheels, with the front tyre 
pressure constantly at 30 Ib/in*® during the tests 
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difference of up to 5 Ib/in* between the front and rear wheels 
might be tolerated, a greater difference appreciably increases 
the propulsion resistance, fuel consumption and rate of 
wear of components. However, it should be stressed that 
the parasitic losses causing this increase in power absorption 
will be reduced as the tractive resistance increases, and 
although the power demands will not be reduced, they will 
be due to the actual tractive resistance encountered by the 
vehicle instead of to an internal resistance in the transmission. 


Fig. 12. Right: torque 
developed at the 

wheels, with the rear 

essure 20 in? 
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Fig. 11. Left: wind-up 

torque between the 

front and rear axle, 

with the front tyre 

pressure constant at 
30 Ib/in* 
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Fig. 13. Wind-up 

torque between axles, 

with the rear tyre 

pressure constant «at 
30 Ib/in* 
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The algebraic sum of front and rear wheel torques, Fig. 11, 
is that imposed on the cardan shaft driving the front wheels. 
although the values are considerably in excess of those 
required to drive the vehicle, their magnitudes are limited 
by axle load and the coefficient of adhesion. With this type 
of vehicle, the four-wheel drive is used, for example, for 
towing heavy loads or running across country; in these 
circumstances, the tractive resistance will be mostly of a 
high order, so the parasitic torques and losses will be small. 

Similar considerations apply to 64 and 66 trucks. 
However, the conditions are more complicated since, if 
1, >, >r,: all wheels might spin; the wheels of the first and 
second axle might spin and those of the third axle roll; 
the wheels of the first and second might spin whilst those of 


Wheel motion 
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the third axle might slip; the first axle might spin and the 
second and third slip; the first axle might roll, and the second 
and third slip; or, all wheels might slip. With these arrange- 
ments it is advisable to be particularly careful in ensuring 
that the tyre diameters are as near identical as possible by 
maintaining accurately the correct pressures. Provision of a 
third differential is scarcely justified as a general requirement. 

Effects of four-wheel drive on vehicle stability have not 
been considered yet, but it is hoped to rectify this omission 
at some future date. The authors wish to express their 
indebtedness to Mr. D. F. Pooley for the valuable assistance 
rendered throughout the tests. Figs. 4 and 5 are Crown 
copyright reserved, reproduced with the permission of the 
Controller, H.M.S.O. 
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CARBURATION 


Tues are few aspects of the automobile which engender 
greater interest than carburation, and few which create more 
discussion. In this paper, however, the author has widened 
the field to cover more of the fuel system, and has dealt with 
some of the factors which react upon it. Nevertheless, 
although the carburettor is only one component of the fuel 
system it is still the most important. There are some who 
believe that the wider adoption of petrol injection is 
imminent, but it is most likely that for low and medium 
priced vehicles, the carburettor will be employed for many 
years to come. Petrol injection was used on some of the very 
early motor cars, and it is interesting to envisage events had 
petrol injection become the standard method of fuel metering 
and delivery, and the carburettor appeared at the present 
time, in its present form, One can imagine the carburettor 
being hailed as the greatest invention of all time, for its 
relative cheapness and simplicity. ‘There is no doubt that 
viewed in relation with these two factors the carburettor 
does do a remarkable job in metering the fuel in the correct 
proportions to the air according to engine demand and 
producing the working mixture, all within quite narrow 
production limits of fuel flow. Fuels also have their place 
in the picture, and alterations to their constituents and 
characteristics can have most pronounced effects upon the 
functioning of the fuel system. 

There are at the present time two different types of 
carburettor produced in this country, namely, the open- 
choke and the constant-vacuum varieties. In America and 
on the Continent the open-choke pattern is universal, but 
in Great Britain both kinds are used. In this paper the 
discussion of the various aspects of fuel system problems 
apply in the main to both varieties of metering instrument, 
The great majority of open-choke carburettors produced are 
downdraught, while all the constant vacuum instruments 
are side-draught or horizontal. These are mounted either 
in the horizontal position or tilted slightly to what has 
become known as the “‘semi-downdraught”’ position. 

Downdraught carburettors created quite a sensation when 
they first appeared on American cars in 1929. In 1930 the 
first production downdraught installations in this country 
were pioneered by Humber Ltd., when models introduced 
by that concern were so equipped as standard. That is a 
long time ago, and there must be a generation which cannot 
remember the time when all carburettors were either side- 
draught horizontal or vertical up-draught. 


Shorter Downdraught Carburettors 

One of the most pressing fuel system problems in motor- 
cars of present design arises from the adoption of lower 
bonnet-lines which leave less room for the accommodation 
of the carburettor and air silencer. It is natural that the 
first thought should be towards horizontal carburettors, but 
this is not such an easy way out as it first appears. Horizontal 
carburettors, with their attendant air silencer or air cleaner 
attachments, can take up a lot of side room, and the wing 
valance members do not leave much space in this direction 
either. Again, most motor vehicle designers of large scale 
production models favour the downdraught instrument. 
Large numbers of engines are thus designed for down- 
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and to redesign for horizontal 
installations would present a major change. 
Carburettor designers are therefore turning their thoughts 


draught carburettors, 


towards much shorter downdraught carburettors, and 
much ingenuity is being shown in telescoping the various 
components of the carburettor into one another in the 
endeavour to have the shortest possible height. Theoretic- 
ally, the longer carburettor should be the more satisfactory, 
in that venturi forms of the maximum length can be em- 
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Fig. 1. Trend in shorter downdraught carburettors 

ployed and so promote the greatest pressure recovery. But 
experience gained up to the present indicates that the 
shorter carburettor performs very well. Fig. 1 illustrates 
the existing trend towards shorter downdraught carburettors, 
where the ratio of the over-all height to the diameter of the 
throttle barrel is plotted against years. This is not to state 
that some short carburettors were not produced before the 
present necessity arose, but they were the exceptions. 

It would appear that the best method of combating the 
present low bonnet line style is to incline the engine in the 
chassis after the fashion of the Mercedes 300 SL. Down- 
draught carburettors of normal length could then be em- 
ployed. In addition, this scheme should provide excellent 
fitting, and where the hemi-spherical combustion chamber is 
used, should result in better cooling of the exhaust valve, 
because the valve is then in the direct gravitional path of 
the incoming mixture stream. 


Carburettor icing 

There is of course nothing new inYcarburettor icing. 
It was experienced in a minor form on early motorcars, but 
with the long unheated induction systems then in use it is 
astonishing that icing troubles were not much more wide- 
spread. In the past, carburettor icing has presented a most 
serious problem in aircraft operation, and many fatalities 
were attributed to this cause. During the last 20 years, 
however, various methods have been devised to overcome 
the trouble, and in normal circumstances icing on aircraft 
is not a serious problem to-day. With road vehicles, how- 
ever, carburettor icing can be most annoying, but it is not 
dangerous in anything like the same degree. There must 


be a large number of drivers who have experienced this 
phenomenom and complained bitterly about the incon- 
venience caused by it, but yet are probably quite unaware of 
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the real cause. The first indication of icing troubles since 
the war came in reports from America, when icing became 
prominent following the introduction of premium fuel in 
that country. During the winter of 1953-54, however, it 
began to be experienced in this country, following the 
introduction of premium fuel over here. It is doubtless 
associated with the higher volatility of these fuels. 

In its simplest and most widely experienced form, 
carburettor icing results in persistent stalling of the engine 
in traffic and at traffic lights, particularly during the warm- 
up period, before the engine has attained its normal working 
temperature. Drivers in the country who can continue to 
drive through the warm-up period up to running tempera- 
ture without frequent stops seldom encounter this pheno- 
menom. Many drivers have been puzzled by this condition, 
because on some days (when icing conditions are not 
critical) no stalling occurs, and the weather need not neces- 
sarily be cold for the trouble to arise. In the States, where 
the cars are almost fully automatic, having automatic chokes 
and automatic transmission and lacking any hand contro! of 
the fast idle during warm-up, the trouble is of course 
aggravated. Experience in this country indicates that 
different makes of cars vary a good deal in their response to 
icing conditions. Some are certainly more prone to icing 
than others. This is doubtless a function of the amount of 
heat picked up by the ingoing air and by the carburettor 
itself. 

Contrary to common supposition, carburettor icing does 
not require very cold weather for its promotion. Critical 
icing conditions generally occur between 30 and 60 deg. F., 
with a high factor of atmospheric humidity. Most experi- 
mental work carried out indicates that the greatest icing 
severity is encountered at atmospheric temperatures of 
about 40 deg. F., with relative humidity of 100 per cent. 
It is interesting at this stage to examine icing conditions 
encountered in aircraft operation. Ice is usually present in 
two forms, known as refrigeration ice, and impact ice. 
Refrigeration ice is caused by the cooling effect of the 
evaporating fuel as it leaves the spraying orifice and strikes 
the sides of the venturi, throttle valve and other metering 
elements. The drop in temperature can be considerable, 
as much as 40 to 70 deg. F., and this can cause freezing of 
practically all the moisture present in the ingoing air. 
Expansion of the air across the venturi and the throttle 
valve still further increases the fall in temperature. With a 
high factor of atmospheric humidity the moisture in the air 
is deposited and frozen on the adjacent metal elements, and 
ice builds up thereon and so throttles the passage of mixture 
into the engine, reducing the power output, possibly to 
dangerous limits. It has been found that the rate of ice 
accretion is roughly proportional to the rate of water drawn 
in with the charge, and that the smaller the droplet size the 
faster the rate of ice accretion. At one time carburettor 
icing with its resulting falling off in power was the cause of a 
number of aircraft fatalities, but for many years means have 
been provided to ensure that ice accretion is kept to a 
minimum. 

Impact ice is the term applied to the formation of ice 
along the leading edges of the wings and to most exposed 
edges of the aircraft, including the air entry to the carburettor 
or injector, and the protuding elements therein. It is 
caused by the deposition and freezing of water droplets or 
semi-plastic particles of ice which freez when they encounter 
cooled surfaces. Impact ice has been reported with air 
temperatures as low as —40 deg. F'., which indicates that 
water droplets can exist in a highly cooled state even at this 
low temperature. Throttle ice has been reported with air 
temperatures of —37 deg. F*. According to Hare,’ it is 
possible for both liquid water and ice to exist in the air 
between + 32 and —40 deg. F., when at a given temperature 
the saturation vapour content has one value for water and 
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another for ice, so that within this band there may be two 
values for saturation. In operating motor vehicles in 
Alaska‘ severe icing with its attendant stalling has been 
experienced with air temperatures in the region of —60 deg. 
F., where in conditions of ice fog, humidity can be of the 
order of 80 per cent. These are extreme conditions for 
ground level temperatures, and it is unlikely that many 
vehicles will have to be operated under such circumstances. 

Winter temperatures in Great Britain are comparatively 
mild. The lowest official temperature recorded is —17 
deg. F. at Braemar in Scotland® (1895). A lower figure 
but an unofficial one is recorded for Blackadder in Berwick- 
shire of —23 deg. F. (1879). Verkhoyansk in Siberia holds 
the world official record for low temperature with —93-6 
deg. F., although the American astronomer Heuer quotes 
—108 deg. F. at Oimekon, Siberia. It will be recalled that 
Capt Scott recorded —108 deg. F. at the Ross Sea in 
1911. There is no doubt that the chief difficulty likely to 
be encountered when operating vehicles at such low 
temperatures would be in cold starting. 


Throttle Ice 

This is the most common form of icing experienced in 
road vehicle operation, resulting in erratic idling and 
persistent stalling, particularly when the vehicle is driven 
through traffic during the warm-up period from cold. The 
ice builds up on the throttle valve plate and occasionally on 
the adjacent walls of the throttle body, closing off the idling 
gap around the edge of the throttle valve so that stall results. 
Although the trouble is most prevalent during warm-up, it 
can occur when the engine is at normal running temperature, 
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a Throttle ice formation b Melted 
¢ Main spray ice 
Fig. 2. Throttle and main spray ice 


if the atmospheric temperature and humidity are within the 
critical band. 

In one set of experiments conducted by the author last 
winter the car was driven a distance of ten miles, by which 
time the engine has reached its running temperature. The 
car was then taken on the MIRA track and driven at a 
steady speed of 35 m.p.h. for two miles. When the car was 
brought to a stop the engine stalled. ‘The air silencer was 
loosened so that it could be lifted off quickly and the run 
repeated ; the engine again stalled when the car stopped. 
The bonnet was lifted and the air silencer quickly removed. 
Ice could clearly be seen, formed in a ring around the outer 
top top face of the throttle valve. Further tests over a distance 
of five miles at the same speed showed a considerable 
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increase in ice accretion. Fig. 2a shows how the ice forms first 
in a ring around the outer edge of the theottle valve, and 
then extends over the whole surface, having the appearance 
of thick hoar frost. The ice melted rapidly when the engine 
was stopped, It formed a pool of water in the angle between 
the throttle valve face and the wall of the throttle body, 
Fig. 2a. In this instance, icing was climinated completely 
by blanking off the lower half of the radiator. The atmos- 
pheric temperature during the tests was 38 deg. F. 

It has been common practice with aircraft float car- 
burettors to jacket the throttle body with hot oil, and to pass 
hot oil through a hollow throttle valve and spindle. This is a 
most expensive procedure, however, and one which would 
be quite impossible on road vehicles. Clothier,’ in his 
experiments on aircraft carburettor icing, found that with 
no heating of the throttle body, ice formed on the inner 
walls of the throttle body and eventually joined that formed 
on the throttle valve. In road vehicle carburettors a good 
deal of heat is transmitted to the throttle body from the 
induction manifold flange, and this doubtless hinders any 
considerable ice accretion at this point. Induction manifold 
designs vary a good deal, but it is possible that the thermo- 
statically controlled hot spot, in which the exhaust gases are 
directed away from the riser junction at normal running 
temperature, might account for some ice formation under 
these conditions. 

It has been found that the temperature of the throttle 
valve itself is lowest at small throttle opening, when the 
whole area of the plate is being sprayed by fuel as the main 
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Fig. 3. Curve of absolute humidity 


spray system comes into action. The area of the throttle 
plate receiving the spraying fuel becomes less as the throttle 
is opened, until at wide open throttle the greater part of the 
fuel spray is passing cither side of the throttle valve, so that 
much of it misses the valve altogether. When the throttle 
is closed to the point where the main spray system dies out, 
the temperature of the throttle valve will rise. With car- 
burettors of the open choke variety or the constant vacuum 
type with a separate idle system discharging on the engine 
side of the throttle, the throttle valve will then be free of 
fuel spray from either source, because the idle discharge 
orifice is located in the engine side of the valve. On constant 
vacuum instruments having no separate idle system, the 
valve will be sprayed during this period of running also 
because even the idling spray must pass the throttle valve. 

In their investigations into road vehicle throttle ice, Dugan 
and Toulman‘ found that throttle valve temperatures can 
lie between 14 deg. and 29 deg. F., and that those with the 
lowest temperatures are most prone to warm-up stalling. 
However, in another set of experiments Kunc, Hickock and 
Haworth’ established the fact that on some vehicles throttle 
valve temperatures can be as low as 7 deg. F. It is possible 
to raise the temperature of the throttle valve by various 
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means, some of which are described later in this paper. 
That fuel volatility is a factor in throttle icing has been 
proved by Dugan and Toulman,‘ where a change of fuel 
from high volatility to low volatility resulted in the rise in 
throttle valve temperature of 20 deg. F. 


Main Spray Ice 

This form of icing is less common, but when it does occur 
it is more troublesome than throttle ice. Main spray ice 
in a minor form can cause irregular running and poor petrol 
consumption. In its worst condition the ice builds up 
around the main spray system, Fig. 2c, blocking the main 
air passage, causing severe loss of power, and eventual 
stoppage of the vehicle. This can be most confusing to the 
layman driver. During the few minutes it takes to lift the 
bonnet, examine the sparking plug leads, etc., the ice will 
have melted, and the engine starts and runs perfectly. The 
driver starts off again, puzzling what can have happened, 
and when the car has covered a sufficient distance the 
trouble starts all over again. 

Main spray ice is caused by the spray system and surround- 
ing metering elements losing heat faster than it can be 
replaced from the body of the carburettor or by the incoming 
air. Rodgers and Brook* came to the conclusion that in 
aircraft operation main spray icing will occur if the tempera- 
ture of the metering elements falls to a figure of 5 deg. F. 
below the dewpoint of the atmosphere. Most carburettors 
are designed to avoid undue heat losses, and metering 
elements are kept out of the fuel spray as much as possible, 
with good thermal paths through which heat lost by ice 
formation can be replaced. All things indicate that given 
sufficiently severs atmospheric conditions, and ice-prone 
fuel and other factors conducive to ice accretion, both 
varieties of carburettor will permit ice formation. 

The greatest atmospheric factor in carburettor icing is 
humidity. It does not have to be a cold day for icing to 
occur, and we have observed that the critical temparture 
band lies between 30 and 60 deg. F. Humidity may be 
expressed in a number of ways, the most common expression 
being that of relative humidity. This term has been defined 
by Hare*® as the “meteorological equivalent of absolute 
humbug,” but within the comparatively small range of 
temperatures likely to be encountered in icing it doubtless 
serves as well as any other. The term humidity refers to the 
amount of water vapour present in the atmosphere at any 
given time. During the evaporation of water into the air 
evaporation continues until no more moisture can be 
absorbed. This condition is known as the saturation 
vapour content, and is entirely dependent upon the tempa- 
ture of the air. Cold air contains very little moisture, hot 
air a great deal. The capacity of the air for sustaining 
moisture increases with increasing temperture, and at a 
much greater rate. 

This is illustraetd in Fig. 3, where the actual mass of 
vapour per unit volume of air (absolute humidity) is given 
over a range of temperatures. This curve clearly illustrates 
the difference in the amount of moisture sustained by the 
atmosphere over the band of temperatures likely to be 
encountered in Great Britain, particularly over the icing- 
prone band. Above 60 deg. F. although there is a large 
amount of moisture present the temperature is rising above 
the critical for ice accretion. Below 30 deg. F., while the 
temperature is low, there is too little moisture in the atmos- 
phere to cause trouble. We must not overlook that fact, 
however, that in the temperature range between 32 deg. 
and —60 deg. F. icing can be encountered by reason of the 
abnormal condition of twin saturation vapour content 
phenomenom mentioned earlier in this paper. Yet another 
factor intrudes to complicate the situation. During the 
evaporation of the fuel, water will be condensed, and the 
latent heat of the vapour will be added to the mixture. 
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Thus, the drop in temperature will be less on a damp day 
than on a dry one, which is rather the reverse of what might 
be expected. On the. one hand therefore we have humidity 
promoting ice accretion by the introduction of water vapour 
at critical temperature and on the other humidity retarding 
it by the release of latent heat. The borderline is thus a 
narrow one. Icing seldom occurs with humidity less than 
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Fig. 4. Icing characteristics of some modern premium fuels 


60 per cent. Clothier, in his investigations into carburettor 
ice on aircraft, came to the conclusion that it is necessary to 
reduce the humidity to something of the order of 50 per cent 
in order to prevent ice accretion. With an air intake tem- 
perature of 59 deg. F., an increase of 21 deg. was required 
for this purpose. 

Icing appears to be prevalent on the Atlantic seaboard of 
America, where, according to Alden, extremes are reached 
when humidity is in the region of 100 per cent. Stalling 
due to throttle ice is then such that warm-up stalling is 
universal, that is, it applies to nearly all cars and nearly all 
fuels. Although we in this country often experience these 
atmospheric conditions, we do not appear to suffer stalling 
in such severity, or we should hear more about it. 

It appears most probable that fuel volatility plays a large 
part in ice accretion. Holaday and Heath’ have reported 
that stalling can be prevented (a) using impractical fuels of 
low volatility, and (b) it can be aggravated by going to 
similar extremes with high volatility fuels. Taylor and 
Gibson" found also that in experiments on 14 cars, all gave an 
excellent warm-up performance on a fuel having an ASTM 
point of 180 deg. F., at atmospheric temperatues between 
—7 and 37 deg. F. But when seven of these cars were 
operated at atmospheric temperatures of 35 to 50 deg. F., 
six gave trouble with stalling and poor idling, but were 
satisfactory with less volatile fuels. Holaday and Heath 
made some similar experiments, using 27 cars, with two 
fuels of different volatility. All 27 cars ran satsifactorily 
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with low volatiltiy fuels, but with high volatility fuel 21 gave 
unsatisfactory perfoamances, and nearly all the complaints 
were of stalling, generally during warm-up. 

As a result of tests carried out by Dugan and Toulman,' 
it was found that increasing the temperature of the 10 per 
cent point reduced stalling on engines prone to warm-up 
stall, but had no effect on those free from this complaint. 
Increasing the temperature of the 50 per cent point showed 
still greater improvement on the stalling engines but no 
effect upon the remainder. Increasing the 90 per cent 
point indicated less effect on any of the engines tested, but a 
very slight improvement on those engines prone to stall. 

What palliatives are possible to combat carburettor icing ? 
In America, where the trouble is confined chiefly to throttle 
ice with its attendent stalling, several manufacturers have 
gone to the length of heating the throttle body by means of a 
jacket cast round a portion of the body, through which 
exhaust gas or hot coolant is passed. Some trouble has 
been experienced with the exhaust-heated jacket, through 
the gases attacking the metal and causing porosity around the 
idle channels. While the coolant-heated throttle body 
would not suffer in this manner, it could introduce service 
complications, because the coolant would have to be drained 
in order to remove the carburettor for service reasons. 
There are several other objections to heating the carburettor 
in this manner, chief among which are vapour troubles in 
hot weather. The general tendency in this country is to 
keep the carburettor reasonably cool, but some compromise 
is necessary from the icing aspect. Another scheme men- 
tioned by Dugan and Toulman is to employ a short separate 
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throttle body of aluminium, and so provide a rapid passage 
of heat to the throttle valve during warm-up. 

In the work with which the author has been associated 
it has been proved that simple throttle ice can be cured by 
partially blanking off the lower half of the radiator. Much 
depends upon where the air intake for the air silencer is 
located. There are instances where throttle icing has 
occurred when the air intake is placed low down at the 
front of the engine, so that the air inspired is cool. It 
would be a comparatively simple matter to arrange a two- 
way air duct, with a plain flap valve so placed to feed to the 
engine cither cool air from the front of the bonnet space or 
warm air from the region of the exhaust manifold, according 
to seasonal conditions. Such a device is employed on the 
Fiat 600. Experiments in this country have indicated that 
with an air temperature of 40 deg. F. and high humidity, it 
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was necessary to raise the temperature of the ingoing air 
some 20 deg. F. to prevent ice accretion of the main spray 
system. 


Anti-icing additives in the fuel 

Although premium fuels were in widespread use in 
Great Britain before 1939, it was not until the year 1953 that 
premium fuels were again available. During the winter of 
1953-1954 a great deal of carburettor icing was experienced 
by the motoring public, and it was after this period that 
fuels began to be marketed containing additives which 
were claimed to prevent icing. The fuels were all of premium 
grade, and were found to vary a good deal in their capacity 
to inhibit ice accretion. Figs. 4a and 46 show the results of 
some investigations carried out by D. Hodkin, R. C. Smith 
and R. Syson. In previous work it had been established 
that the road speed on the particular engine on test giving 
the most repetitive icing was 27 m.p.h. steady speed, and 
these conditions were reproduced on the dynamometer. 
In order to evaluate the characteristics of the various fuels 
under test a schedule was arranged, and al! tests were made 
in exactly the same manner, Stop watch times were taken 
(1) from the setting of the required speed and load conditions 
to (2) the first appearance of icing, (3) first indication of 
power drop, (4) first misfiring of the engine, and (5) the 
final stall. Six different fuels were tested, and were given 
the symbols A, B, C, D, E, F. The only reason for plotting 
the results on two separate graphs was to avoid the confusion 
of too many lines. It will be seen that fuels A, C and F lie 
close together at the first point (1), but that they differ a 
good deal in their final stall points. Fuels B and F, although 
both showed early power drop and misfiring, did not ice up 
badly enough to stall the engine. Fuel A exhibited power 
drop and misfiring fairly early in the test, but ran for 53 
minutes before stalling. On the other hand, fuels C, D 
and E stalled comparatively early. These experiments were 
carried out on the test bed, and the air feeding the engine 
was passed through a cooling system specially developed for 
the purpose, which maintained the ingoing air at a tempera- 
ture of 36 deg. F., with 100 per cent humidity. 

It had already been established’ that carburettor icing 
could be prevented by the inclusion in the fuel of small 
quantities of suitable additives. In this report three additives 
were mentioned, and are given the symbols X, Y and Z. 
On the car tested, 14 stalls were recorded, using standard 
fuel with no additive. With 2 per cent of additive X, one 
stall was recorded, with 1 per cent of additive Y, one stall 
also, and with 0.5 per cent of additive 7, stalling was elim- 
inated. An interesting item of this report is the fact that 
no difference in icing severity was observed between 
carburettors fitted with hand strangler systems or automatic 
chokes. While the constituents of the additives were not 
disclosed, it is known that isopropyl! alcohol is one additive 
which discourages ice accretion, 


Hot starting and percolation 

These troubles come at the other end of the temperature 
scale, and are due to the light ends of the fuel (incorporated 
in the spirit to provide easy cold starting) boiling in hot 
weather. Difficult hot starting in summer is often believed 
to be due to percolation in the carburettor itself, resulting in 
fuel being ejected from the discharge orifice and producing 
a rich mixture. In the experience of the author this seldom 
occurs. A much more common condition is that the fuel 
in the engine driven fuel pump boils, and the consequent 
pressure forces the carburettor float needle off its seat, so 
raising the fuel level and causing flooding. In some circum- 
stances difficult hot starting may also be caused by a weak 
mixture, where the fuel in the fuel pump and carburettor 
has boiled away. ‘Time can be an important factor here, 
and there are in fact a number of variables to be considered. 
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It is worth while to examine some of these : 

1. (a) In cases where the carburettor is mounted on an 
exhaust-heated induction manifold with insufficient heat 
insulation of the carburettor, the fuel feed to the idle system 
may become hot enough to vaporise the fuel therein, so that 
there is no liquid fuel left to supply the idle system. 

(b) Where the engine driven fuel pump gets too hot, 
the fuel therein may boil and generate enough pressure to 
force the needle of its seat and so flood the manifold. 

(c) Another factor, associated with the above, is the 
boiling of the fuel in the fuel pump and fuel line, generating 


Fig. 6. Float chamber vent dust cap 

a large quantity of vapour (whose only outlet is past the 
needle seat of the carburettor), for which the area of the 
float chamber vent provides insufficient release. This 
aspect is considered further in the section dealing with 
float chamber venting. 

2. In more extreme circumstances, where the components 
become hotter still, the factors involved become more 
complicated. ‘These conditions were often encountered in 
tank operation during the war. On switching off the engine 


in hot weather, the fuel would boil in the fuel pump, fuel 
line and carburettor, and in the early stages re-starting would 


be difficult owing to richness. After about one hour, 
however, the situation was reversed. By that time the fuel 
from these components had boiled away, being vented 
either into the air intake and induction system, or into the 
atmosphere, according to the carburettor venting system 
employed. With internal venting, starting would be difficult 
owing to the excess of rich vapour present in the induction 
system ; while with external venting the mixture would be 


Air flow-Ib per min 


Fig. 7. Characteristic curve of non-economizer carburettor 
weak, owing to the fuel line being empty and the vapour 
having been vented to atmosphere. 

Fig. 5 shows some interesting curves from some tests 
during the developemnt of a road vehicle with which the 
author was associated. The bonnet of the car was fitted 
with a perspex observation window, directly above the 
carburettor, The tests were made during a hot summer 
day, the car being run for ten miles fast driving. The car 
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was then stopped, the bonnet lifted, the air silencer and 
carburettor float chamber quickly removed, and the bonnet 
replaced. The engine was then idled in the sun for 12 
minutes. When the engine was switched off a fountain of 
liquid fuel and vapour bubbles arose from the needle valve 
seat indicating fuel boiling in the engine driven pump and 
fuel line. After 20 minutes bubbling gradually ceased 
when the under-bonnet temperature had risen to 140 deg. F. 
By this time the fuel level in the carburettor had fallen by 
36 per cent owing to evaporation. The engine started in 
three sec on the little fuel left at the bottom of the float 
chamber, but idling continued for four minutes before the 
float chamber was full, proving that the fuel pump had 
virtually boiled dry. Subsequent development work 
eliminated this trouble. The changes included altering the 
run of the fuel line, with careful screening on the fuel pump 
and filter, etc., by means of asbestos shields. Subsequent 
hot starting tests in the Swiss Alps resulted in trouble-free 
starting in every instance. 

In the above tests the carburettor was vented to atmos- 
phere, having two 3.6 mm. diameter holes drilled in the 
vent stack. In subsequent tests carried out on the same 
day with the float chamber cover in position, these holes 


Fig. 8. Mixture ratio and loops, economizer carburettor 


were found to be inadequate for the release of all the vapour 
generated in the fuel pump and fuel line. After idling in 
the sun for 20 minutes and then standing for four minutes 
with the engine stopped, some drops of fuel were observed 
from the main discharge orifice. The venting was then 
increased by drilling two extra 3.6 mm. diameter holes in 
the vent stack, and the test was repeated. There was then 
no discharge from the orifice, indicating that the discharge 
had been due to vapour pressure within the float chamber 
and that the extra vent holes had provided the necessary 
area to release the pressure. 

In order to avoid vapour troubles in hot weather it is 
necessary to keep the fuel system cool, without going to 
extremes which will introduce icing troubles in winter. 
To this end the following items can be enumerated : 

(1) See that the run of the fuel line, from fuel tank to fuel 
pump and from fuel pump to carburettor is as remote as 
possible from radiated or conducted heat. 

(2) Make sure that there is no restriction on the suction 
side of the fuel pump, for restriction will increase the 
pressure drop and encourage vapour formation. 

(3) If the fuel pump is of the engine-driven variety it 
must be heat insulated as much as possible and shielded 


Automobile Engineer, February 1956 


where necessary. The best position for the fuel pump of 
this kind is on the side of the engine remote from the exhaust 
manifolds, and towards the lower front of the engine. 

(4) Where a fuel filter is employed, this should be placed 
in a cool spot, and shielded if necessary. 

(5) Little latitude is possible in the location of the car- 
burettor, but this component should receive the same 
attention. A heat insulating gasket between the carburettor 
and the induction manifold flange is effective, together with 
an asbestos shield to protect the float chamber from radiated 
heat, particularly with induction systems embodying an 
exhaust heated hot spot. Where the throttle body of the 
carburettor is separate from the main body a gasket can be 
interposed between the two. In such instances the throttle 
body may be permitted to run warmer as a precaution 
against icing. 


Float chamber venting 

Float chamber venting can be either external (to atmos- 
phere) or internal (into the air intake). In most instances 
the venting is external. This system provides an uninter- 
rupted passage for the escape of vapour generated in the 
fuel pump, fuel line and float chamber, while at the same 
time this arrangement does permit the best metering 
characteristics, particularly on four cylinder engines. The 
internal vent system has the advantage of making the entire 
carburation system dust proof, but it has the disadvantage 
of venting all the vapour generated in the fuel system during 
hot weather into the induction manifold. While many 
American carburation systems are designed with internal 
venting, some have been observed where external drillings 
have been made in the channels to provide an atmospheric 
vent, which indicates that the American encounter the 
same problems that we do. 

One method which has given satisfactory service in a 
particularly dust-laden district, while retaining the benefits 
of atmospheric venting, is illustrated in Fig. 6. In this case 
the float chamber vent orifices are placed in the sides of the 
vent stack as shown. The modification consists of a long 
metal cap, which fits over the stack and is secured by a 
screw at the top. This device effectively masks the vent 
holes from fan and other draughts likely to carry dust, while 
leaving the holes unobstructed. Somewhat contrary to 
expectations, reports coming back from this area over the 
last few years have been most favourable. Indeed, it is 
reported that the float chamber remained virtually free from 
from dust even under extreme conditions where the air intake of 
the air cleaner was continually being obstructed. But 
whether the venting employed is internal or external, the 
area of the orifices must be sufficitnly large to release all 
the vapour likely to be generated in the fuel system, other- 
wise the float chamber will be pressurized, with subsequent 
ejection of fuel into the induction system. 


Part throttle economy 

Carburettors below the size of 30 mm. throttle barrel 
diameter are usually simple static instruments, and have no 
automatic economy system incorporated, The mixture 
ratio curve of such a carburettor is illustrated in Fig. 7 
where the part-throttle curve (dotted line) is seen to lie 
very close to that of the full-throttle (solid line), On the 
larger sizes of carburettor, however, an economy system is 
usually included, and the resulting mixture ratio curve is 
shown in Fig. 8. Here, the curves A and B are those of full 
throttle and part-throttle respectively, D being the manifold 
depression curve relating to curve C and B a similar curve 
relating to curve A. Above and below are two mixture 
loops, for full-throttle and part-throttle respectively. There 
would of course be more of these loops, spaced along the 
full and part throttle curves, but they are omitted to avoid 
confusion. There are various methods of running part 
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Fig. 9. Road load mixture loops and manifold depressions 


throttle mixture loop tests, and the method usually followed 
by the author is illustrated in Fug. 9, where the fuel con- 
sumption either in pph or B.S.F.C. is plotted against 
manifold depression. 

A general picture of economy action is shown in Fig. 10. 
The engine on which the tests were carried out was a large 
four-cylinder power unit, and throughout the test the 
throttle was fixed at a point some 10 per cent short of the 
wide open position. After the part throttle economy 
mixture setting had been determined, readings were taken 
with the power jet open and closed, the r.p.m. being adjusted 
to the required figure in each instance. The curves clearly 
show the necessity for economy action, if maximum power 
is to be retained. With the power jet closed to the part 
throttle economy position, there was a loss of power of 
12 per cent. On the other hand, if the mixture was adjusted 
for maximum power (power jet open), the part throttle fuel 
consumption was excessive. The range of economy action 
in this instance was rather more than can always be usefully 
employed on four-cylinder engines. 

The position of the chosen point on the mixture loop is 
of course dependent upon the capacity of the engine to burn 
weak mixtures. Care must be exercised against the tempta- 
tion of selecting too low a point on the loop, for allowance 
must always be made for production tolerances in the 
carburettor and the engine, and also for winter operation in 
cold weather. In cold winter weather the mixture metered 
will be some 4 per cent weaker than in summer, owing to 
the increased density of the air charge. In addition, evapora- 
tion will be slower, and should the fixed jet setting be too 
close to the “weakest maintained,”’ the carburation will be 
unstable in cold weather. The difference in carburation 
“feel” with changes in atmospheric temperature has to be 
experienced to be believed. Weaker mixtures can be 
accepted in cold weather if the under-bonnet temperature 
can be kept up, and it is a pity that the modern bonnet grill 
does not lend itself easily to the use of the radiator muff, 
which performs a most useful function in maintaining a 
higher under-bonnet temperature. There is also much to be 
said for the radiator blind, and it is a pity that the thermo- 
statically controlled radiator shutter has gone out of fashion. 
In past years a number of cars were so equipped, but at the 
present time the Rolls-Royce seems to be the sole survivor. 


Carburettor flow limits 

It is general practice for a production carburettor to be 
manufactured with a tolerance of fuel flow, usually of the 
order plus or minus 3 or 4 per cent. There is often a good 
deal of misconception about carburettor fuel flow tolerances. 
The general idea seems to be that while carburettors on 
engine test will vary in fuel flow between one carburettor 
and another, engines do not vary in the same degree. Actually, 
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nothing is further from the truth, and it has been established 
that in testing a single carburettor on a number of identical 
production engines of the same type, the tolerance of fuel 
flow can be wider than that permitted of the carburettor. 
Some results of these tests are illustrated in Fig. 11, where 
10 production engines were tested with the same carburettor, 
on the same test bed and using the same recording instru- 
ments. A study of these curves shows it is obviously a waste 
of time attempting to hold carburettors to a rigid tolerance 
of fuel flow on engine test, for carburettors will be needlessly 
changed. A better idea would be to include an extra figure 
to cover engine variations as well. 

Similarly, carburettors should not be rejected on engine 
test for failing to produce readings within some specific 
fuel consumption band. All the carburettor can respond to 
is the pressure drop imposed across it, it cannot recognise 
variations in engine power. An engine may not be giving its 
specified power, and although the carburettor may be 
within its pph band, it may well be outside a specific con- 
sumption band. It is the author’s experience that carburet- 
tors which have failed to come within a specified pph band 
on test usually pass off satisfactorily when fitted to another 
engine. 


Automatic chokes 


Automatic chokes have always been a _ controversial 
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subject in this country, although this device is universally 
employed on American cars. This is probably accounted 
for by the fact that Americans like their cars to be fully 
automatic, and petrol consumption is not so important to 
them as it is to us. There is little doubt that on short 
journey work better petrol consumption can usually be 
obtained by manipulating the hand control than with an 
automatic choke, although the latter is an excellent cold 
starting device. On the other hand, there are those who 
argue that the layman driver is apt to pull out the hand 
strangler control for starting and then drive away and forget 
to push the control out of action. 

All automatic choke systems of the strangler valve pattern 
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Fig. 11. | Carburettor fuel flow variations between engines. Curves 
showing percentage difference in fuel flow, brake horsepower and brake 
specific fuel consumption in pints per hour 


are based on the same scheme. Briefly, a coiled bi-metal 
thermostat spring, placed in a source of engine heat, is 
linked to the off-set mounted strangler valve in such a 
manner that when the engine is cold, the strangler valve is 
held closed under the influence of the spring. A suction 
piston is incorporated to open the strangler valve a pre- 
determined amount as soon as the engine starts, and a fast 
idle arrangement is provided to keep the engine running at 
a reasonable speed and so prevent stalling while the engine 
is cool. 

On most installations used in this country, the thermostat 
spring is housed in a recess cast in the exhaust manifold. 
Rolls-Royce, however, employ a similar recess cast in the 
coolant heated hot spot of the induction manifold. When 
in position, the spring fits into the recess in the manifold, 
with ample clearance, and the backing plate forms the cover. 
A rod with a light ball-joint end links the thermostat lever 
to that of the strangler spindle. A few years ago a slightly 
different system was introduced in the States, and in this 
scheme the thermostat spring is housed in a small circular 
box mounted on the outside of the carburettor adjacent to 
the end of the strangler spindle. Fig. 12. A small lever on 
the end of the spindle picks up the outer end of the spring, 
so that the long connecting rod necessary with the remote 
thermostat is despensed with. By means of suitable channels 
in the body of the carburettor and an external tube some 
} in diameter, heated air is drawn from a “stove” on the 


Fig. 12. Assembly of hot-air thermostat and strangler valve 
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exhaust manifold, over the spring and so into the engine, so 
providing the necessary heat factor. Here again, a suction 
piston and fast idle mechanism is incorporated in the device. 
While this arrangement possesses certain advantages it has 
one drawback, and one which so far has prevented its 
adoption in this country. Owing to the thermostat spring 
being remote from a heated mass such as the exhaust mani- 
fold, the spring cools off too rapidly, which results in the 
strangler valve closing while the engine is still hot. Recently 
a modification was made by mounting the thermostat spring 
on a fairly thick metal plate, in an attempt to delay the 
cooling of the spring. The author has pursued investiga- 
tions further along these lines and has experimented with 
housing the thermostat spring in a circular metal chamber 
of thick metal, with a heat insulating annular air space 
between the outside of the thermostat chamber and the 
outer housing. The inner chamber is located in position 
by three metal pegs, spaced equidistantly. When the unit 
is assembled, the inner chamber is pressed on to a cork 
gasket, and cork rings are placed between the outer face of 
the thermostat chamber and the inner face of the outer 
chamber, which, when the whole assembly is tightened in 
position by the screws, seal off the inner chamber with a 
minimum of heat loss. The “stove” is a U-shaped length 
of } in stainless steel tubing fitted inside the exhaust mani- 
fold and welded in position, with both ends projecting 
through the top of the maniflold. A length of external 
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tubing connects one end of the U-tube with the union on 
the thermostat chamber. Thermocouples were fitted into 
the thermostat chamber, and the air temperatures recorded 
are given in Fig. 13. Driving away from cold, the tempera- 
ture rose in 10 minutes’ driving to 154 deg. I’., and this 
proved to be close to the average running temperature. 
Stopping the car and idling raised the temperature to 184 
deg. F., which quickly dropped to 145-155 under normal 
driving. In winter conditions, from a cold start, the device 
came off fast idle to normal idle in 1.3 to 1.5 miles, which 
is considered satisfactory. If the fast idle is brought out of 
action too soon, there are the inevitable complaints of 
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stalling in traffic during warm-up, owing to the resistance 
of the cool engine oil, etc. 


Test bed tuning and exhaust back pressure 

The modern motor car is usually amazingly quiet, and 
much of this is due to the efficiency of the exhaust silencer. 
This quietness is obtained at a cost, however, and any 
silencer to be effective, must produce some back pressure. 


~—~-vmwwnenee Power drop 14 per cent 
Peak speed r.p.m. drop 10 per cent 


O Power drop 13 per cent 
Peak speed r.p.m. drop 10 per cent 


——-—-—- @ Power drop 8 per cent 
Peak speed r.p.m. drop 3 per cent 


Curves of power losses from test bed to chassis exhaust 


Fig. 14. 
systems 


Figures as high as 5 and 6 lb. solidus in*® are not unusual, and 
3lb.in* is a common value. This is not reflection upon the 
manufacturers of exhaust silencers, who have a difficult job to 
do, Back pressure does, however, affect the power delivered 
by the engine, and is a factor which should be considered 
when tuning the carburettor on the engine test bed. Test 
bed work is generally carried out using the test bed exhaust 
system, which is often little more than a large expansion 
box that produces very little back pressure. In some 
instances a large suction blower is employed, so that the 
engine exhausts into a pressure slightly lower than atmos- 
phere. Such systems are excellent for investigating the 
power potential of an engine, so that losses in chassis exhaust 
systems can be evaluated. Fig. 14 illustrates some power 
curves of various engines, showing the loss sustained when 
chassis exhaust systems are fitted. 

It will be noted how the back pressure drops the peak 
b.h.p., and in some cases the peak r.p.m. also. Both these 
factors affect the breathing of the engine, and a venturi 
size necessary for maximum power with an unrestricted 
exhaust may well be too large for the reduced power 
delivered under back pressure conditions. For this reason 
it would be more satisfactory if all development work 
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carried out for road conditions should be done with the 
chassis exhaust system in position on the test bed. In 
laying out new test beds this is an aspect which should repay 
careful study. There are other factors in engine develop- 
ment which would benefit from this practice. Valve timing 
characteristic are often affected by the degree of exhaust 
back pressure imposed on the system. A combination of 
timing, lift and dwell which produces certain results with 
the test bed exhaust system can behave quite differently 
when subjected to a high factor of exhaust back pressure. 


Future developemnst 

Although it is always difficult to look far into the future, 
it does not appear as if there are any revolutionary develop- 
ments in fuel systems which are likely to affect the medium 
and low power vehicle engines, at any rate for a good many 
years. Petrol injection is often quoted as a panacea for all 
fuel system problems, but it is not as simple as all that. 
From results of material already published in this 
country'!,!* there is little to indicate that a petrol injection 
system is likely to be produced in the near future which 
would produce as good results as the carburettor, for the 
same cost. It is more than probable that there will be a 
small field for petrol injection on racing engines, where it is 
necessary to obtain the maximum possible power from a 
given size of engine, regardless of cost. High powered 
sports cars of the more expensive kind afford another 
probability, as witness the Mercedes 300SL. But such an 
injection system would be an extremely expensive item. 
There is also a likelihood that this kind of fuel system may 
be adopted some of the larger and more expensive 
American V-8 engines, because with the V-8 engine the 
low bonnet line conflicts with the carburettor even more so 
than on the smaller in line engines. Again, the problems 
of applying petrol injection become more difficult as the 
power unit becomes smaller, and we must not confuse these 
massive American V-8 power units with our own small 
engines, on which the cost of the fuel system is a major item. 
There is, however, one project which is being watched with 
interest, and that is the Texaco Combustion Process. 
This is something more than mere petrol injection: it is 
almost a fresh cycle. But even should it become possible to 
employ it on the large American truck petrol engines, it is 
extremely doubtful whether the economics of the British 
motor inductry would permit it on the smaller engines 
common to Great Britain. 
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Kraftfahrtmechanik, Vol. I. (The Mechanics of 
Power-Driven Vehicles) 


By Alfred Fante, in German. 

Leipzig: B. G. TEUBNER VERLAGSGESELLSHAFT, Germany. 1955. 

237 pp. Price 16.50D.M 

Considering the number of engineers engaged in the design, 
development and manufacture of road vehicles, and also the fact 
that there is one power-driven vehicle for every 30 persons in the 
world, the paucity of scientific textbooks on automobile engineering 
is remarkable. This paucity is particularly disturbing when 
compared with the abundance of theoretical textbooks in such 
relatively new fields as gas turbine engineering and nuclear 
physics, as well as on older subjects, such as internal combustion 
engines. Although there are chairs in automobile engineeri 
at many Continental and American universities and technica 
high schools, the number of advanced textbooks published in any 
one country can be counted on the fingers of one hand. Moreover, 
many of these books are mainly detailed descriptions of designs, 
whilst the fundamentals receive only scant attention. So this, 
the first of a two-volume treatise of the subject, by Alfred Jante, 
satisfies a long-felt need. 

Alfred Jante is a distinguished designer and, in addition to 
occupying a chair at the Technical High School at Dresden, is 
also a director of the Internal Combustion Engine and Automobile 
Research institute. He is widely known for his contributions in 
these fields and well qualified to deal with the subject. The work 
reflects the author’s dual experience as a designer and teacher. 
Whilst rigorous and exact, it loses nothing in lucidity and freshness 
of outlook and to read it is both an education and a delight. 

The author introduces the subject with a brief history of 
transportation and its mechanics, He then proceeds to analyse 
the mechanics of the traffic flow and their effect on vehicle design 
requirements, with particular reference to safety of operation. 
Particular reference is made to the relation between speed and 
the distance between vehicles. The problems are dealt with 
analytically, and the results presented in the form of curves and 
diagrams. Next, the author deals with vehicle dynamics. The 
dynamics of overtaking is considered in detail, with particular 
reference to overtaking at constant speed, with constant accelera- 
tion and retardation, and with linearly increasing acceleration 
and decreasing retardation with and without limited maximum 
speeds. The theoretical results are analysed on a comparative 
basis. Application of the various aspects of vehicle dynamics 
to the layout of road crossings, roundabouts, junctions and curves 
is discussed. Various graphic methods of vehicle performance 
estimation are illustrated, but this section would be improved by 
a few fully worked out examples, since they would enable engineers 
and students confronted for the first time with the various methods 
presented by the author to understand them more readily. 

The important subject of vehicle kinetics occupies 128 pages. 
In it the author deals with tractive resistance determination by 
running-out tests. The tests and the method of evaluating the 
results are considered in detail, as also is the method of determina- 
tion of resistance by running the vehicle down a slope. In both 
cases, the accuracy of the determination of the results would be 
improved by applying the method of statistical analysis due to 
Sauer and Pésch (Z.VDI, 1941), 

All the components of tractive resistance are dealt with next. 
They include transmission losses and methods for their determina- 
tion, and rolling resistance, with particular reference to losses 
due to tyres and gradients. Before turning his attention to air 
resistance, the author presents an unusually clear analysis of the 
relevant aspects of applied aerodynamics, and this is followed by 
data concerning the drag coefficients of representative vehicles. 
The effect of rotational masses on vehicle acceleration is dealt 
with next, and also some data on tractive resistance of lorries 
pulling trailers are given. Although the author concludes that 
the resistance is adequately represented by an equation of the form 
R--a+bV’*, extensive road tests both in this country and the 
United States indicate that it is more accurately expressed by 
R«a+bV+cV*, 

Having thus dealt with the sources of tractive resistance, the 
author turns his attention to prime movers. Tractive effort data 
is considered first, with particular reference to the method of 
presentation. This is followed by an analysis of typical petrol 
and diesel engine iso-b.h.p. and iso-fuel consumption curves. 
These considerations form the basis of a method of vehicle 
performance evaluation, using curves of tractive effort and fuel 
consumption plotted against speed; this clearly illustrates the 
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Recent Publications 
Brief Reviews of Current Technical Books 


importance of careful matching of such parameters as vehicle 
mass, resistance, gear ratio and engine fuel consumption character- 
istics. The book concludes with an analysis of vehicle performance 
development as “Mirrored by mechanics of motion’’, The biblio- 
graphy embraces 86 references mostly of German origin; it is 
surprising that works such as Pirath’s “Die Grundlagen der 
Verkehrswirtschaft’’, Berlin 1949, and Henry Watson’s “Street 
Traffic Flow’, London 1933, are not included 

The author has been most successful in presenting a much 
needed exposition of an important subject and we look iowead to 
the appearance of the second volume. The publishers have done 
justice to the work in producing an attractive volume, copiously 
illustrated by diagrams, and it is offered at a reasonable price. 


The Role of Petroleum in Modern Transport 


London: THe INSTITUTE OF PETROLEUM, 26 Portland Place, 

W.1. 1955. 54. 184pp. Price 30s 

At the 1954 Summer Meeting of the Institute of Petroleum, 
nine papers were presented; these are published in full, together 
with a report of the discussions which followed each paper, in this 
volume. The work forms a comprehensive survey of fuel and 
lubrication problems relating to road, rail, air and sea transport. 
Two of the papers are of particular interest to automobile engineers. 
The first is entitled “Buel Problems in Road Transport’ by 
A. T. Wilford, B.Sc., A.R.C.S., F.R.1.C., of the London Transport 
Executive, and the second is “Lubrication Problems in Road 
Transport’ by S. E. Holmes, A.R.L.C., and H. M. White, of 
C. C, Wakefield and Co. Ltd. 


Automotive Fuel, Lubricating and Cooling Systems 


By William H. Crouse 
New York: McGraw-Hit Book Co., Inc. 1955. 9} «5 

420 pp. Price 32s. 

This is another of the McGraw-Hill series of the five books, 
covering in detail the construction, operation and maintenance 
of automobiles. Like the others, it is intended for the guidance 
of service mechanics. The first 290 pages of the book deal with 
the fuel systems, carburettors, injection systems and fuels, In 
the next 63 pages, engine lubricating systems and their servicing 
are covered, Cooling systems are discussed in the remaining 
22 pages. Two appendices are included: one is on exhaust gas 
analysers and the other is a glossary of technical terms, 


Hydraulische Pressen und Druckfliissigkeifsan- 
lagen, Vol. II. (Hydraulic Presses and Equip- 
ment) 

By Ernst Miller, in German. 

Berlin: Germany. 1955. 6} 278 pp 
Price 39 D.M. 

The spectacular developments in the field of aerodynamics 
and hydrodynamics and the resultant flood of technical literature 
on these subjects, have tended to eclipse the substantial advances 
that have been made in the hydrostatic field, This tendency is 
even more marked because the developments that have taken place 
in the science of hydrostatics lack the glamour of high speeds or 
enormous power outputs. However, the recent developments in 
connection with presses for sheet metal, forging presses, presses 
for bending armour-plate and extrusion presses are impressive 
and merit the comprehensive treatment given in this book, 
which explains and details the design principles, fields of applica- 
tion and methods of operation. 

This work deals specifically with presses used for the manu- 
facture of steel tubes, and for deep drawing plates and sheets. 
Current designs are discussed on a comparative basis, and thus 
the book is useful for works managers and engincers, as well as 
for press designers and engineering students. In the first 109 
pages, extrusion presses used for tube manufacture and for deep 
drawing are described. Then, hydraulic shears and plate bending 
presses are dealt with, in the next 20 pages. Boiler plate presses 
are discussed, together with hydraulic riveting presses in 53 pages, 
and this is followed by a chapter on hydraulic presses as used in 
shipyards, Presses for sheet metal, as used in vehicle and container 
manufacture, are dealt with in a separate 34 page chapter and the 
book concludes with a chapter on the pumps, accumulators, 
valves and hydraulic circuits employed in the various presses. 


81 


us 
+ 
| 


CURRENT PATENTS 


RECENT AUTOMOBILE SPECIFICATIONS 


A REVIEW OF 


Trailing link type I.F.S. system 


Te obtain adequate lateral rigidity in a 
conventional trailing link suspension it 
is usual to make the links as short as is 
practicable and to mount them in long 
bearing sleeves. Larger links are desirable 
to lessen the chordal height of the arc 
traversed by the wheel and to reduce 
angular movement of the link and so 
permit the use of short torsion rods for 
suspension. The invention claims to 
achieve these ends, in a relatively light 
construction, on systems in which the 
links are guided in the vertical plane by 
telescoping shock absorbers. 

Link A of pressed sheet metal is pivotally 
mounted on the frame in an inexpensive 
rubber-bushed bearing B. At its free end 
the link is connected by a ball joint to a 
stirrup member C on the shock absorber 
D suspended vertically from the frame 
The link is braced against lateral forces by 
torsion rod E, clamped at one end to the 
link and pivotally anchored to the frame at 
the other. A torsion bar F connecting the 
links on each side of the vehicle functions 
as a stabilizer. The road wheel, of course, 
is mounted to swivel on member C. 

In an alternative construction, suspen- 
sion is provided by a torsion bar G 
connecting the links and anchored centrally 


No, 728546 


to the frame to give independent wheel 
movement. The links are braced by a 
torsional stabilizer rod H having a centra! 
abutment collar located in a_ rubber- 
bushed mounting housed in the central 
anchor member. 

Two further arrangements are described 
in the specification. In one, helical springs 
encircling the vertical shock absorbers are 
used for suspension instead of torsion rods 
and a pec anchored torsional stabilizer 
rod serves to brace the suspension links 
The other has a similar stabilizing rod 
but suspension is by means of a pair of 
independent torsion rods, one for each 
wheel link, extending across the vehicle 
frame at an angle to equalize their lengths 
Patent No. 728546. F. Porsche (Germeny 
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No. 728709 


Single-actuation caliper-type 


disc brake 


HERE a single hydraulic cylinder is 

employed to apply a pair of friction 
pads, one to each side of a brake disc, 
provision must be made for axial move- 
ment of the caliper housing to balance the 
applied forces. In this instance the 
housing is pivotally anchored to rock about 
an axis at right angles to a plane containing 
the axis of the brake disc. The invention 
relates to means whereby the friction pads 
remain parallel to the surfaces of the 
brake disc so that wear on the pads is 
substantially uniform. 

Caliper housing A_ straddling brake 
disc B has integral parallel arms for 
mounting in trunnion bearings C on the 
swivel head. The arms are extended 
beyond the axis of the disc to minimize 
angular movement of the housing as the 
pads wear. On one side of the housing is 
formed a hydraulic cylinder, the bore of 
which is closed by a screwed plug. The 
piston D working in this cylinder has a 
part-spherical concavity in its operative 
face to form a seating for a complementary 
convexity on the thrust member E to which 
friction pad F is bonded. Member E is 
retained in rocking engagement with the 
piston by means of a bolt loading a domed 
sheet metal plate G through a spring or a 
spring washer, The outer end of the 
piston is closed by a screwed plug H. 


On the other side of the brake disc a 
duplicate thrust member is supported in 
similar manner in a concave recess in the 
housing and in axial alignment with the 
cylinder. Two or more pairs of friction 
pads may be mounted in the same housing. 

In modifications, the second friction 
unit is supported by a screwed adjuster 
plug and friction pads may be formed 
with flats, engaging flats or ribs in the 
bores, to prevent rotation. The pads then 
rock only in a plane containing the axis of 
the disc and their thrust members can be 
part-cylindrical instead of part-spherical. 
If a screwed adjuster is fitted to compensate 
for wear, the complementary thrust 
member is necessarily part-spherical. 
Patent No, 728709. Girling Ltd. 


Pressure charging with 
cleaned air 


ARTICULARLY intended for air- 

cooled diesel engines, this method of 
supplying combustion air at a steady 
dynamic pressure through a cyclone type 
dust extractor can provide a moderate 
degree of pressure charging. In the case 
of an air-cooled engine the supply is taken 
from the delivery of the cooling air 
blower, but for a water-cooled engine, air 
is ducted from an inlet arranged in 
advance of the radiator at a pressure 
engendered by the forward movement of 
the vehicle. Oil-bath filters or oiled filter 
elements, either singly or in conjunction 
with cyclone extractors should not be used 
with this system as the air pressure may 
cause oil, dust, or both to be carried into 
the engine. For the same reason, the 
cyclone extractor should be of the self- 
discharging type, as the pressure may 
disturb dust falling into a _ collector 
chamber. At the pressure delivered by a 
cooling air blower, efficient operation of a 
cyclone extractor is assured at all speed 


T 


No, 728711 


On a multi-cylinder air-cooled engine a 
portion of the cooling air delivered by an 
engine-driven blower to a distribution 
cowling A is passed tangentially through 
duct B into the centrifugal chamber C of 
the dust extractor. The separated dust 
particles are discharged to atmosphere 
through slots in the settling chamber D 
and clean air flows under pressure through 
outlet pipe E to the engine intake manifold. 
As shown in the plan view of a water- 
cooled engine, a cyclone dust extractor F 
may be arranged vertically below the 
intake manifold and fed with air through 
a duct G which is extended forward 
beyond the coolant radiator. Patent No. 
728711. <A. Knecht (Germany). 
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Among the good things of hfe 
0 


few are more taken for granted than 
Hoffmann Ball and Roller Bearings. 


Never intruding their presence, they 


are the vital, hidden components for the 


moving parts of Britain’s good cars. aly 


USE OUR TECHNICAL SERVICE WITHOUT CHARGE OR OBLIGATION 


THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 
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% High Flexibility * Instant Adhesion 


—over the most complicated — to metal, plastic, glass, wood and rubber 


contours and corners without wrinkling without curling 


Clean Stnpping Complete Protection 


leaves the surface completely — from the heaviest spraying with paint, dope, 
unaffected after use lacquer, enamel and other liquids 


% Build-up eliminated * Simple Application 


by extra thickness — extra strength prevents tearing when drawn 
straight from the roll 


Marketed by GORDON & GOTCH LTD 


Sellotape Division, 39-40 Farringdon Street, London, E.C.4 CENtral 0531 


Sellotape is the Registered Trade Mark of Adhesive Tapes Ltd 


A NEW-FIFTH AUTOMOBILE 
ELECTRICAL 
EQUIPMENT 


A. P, YOUNG, O.B.E., M.1.E.E., M.1.Mech.E. 
L. GRIFFITHS, M.1.Mech.E., A.M.1.E.E. 


This new edition covers all aspects of & 

the electrical equipment of cars, motor 

cycles, heavy vehicles, industrial, marine 

and other applications ‘of the automobile engine. Profusely 

illustrated, it deals comprehensively with basic electrical theory « 

and vehicle electrical equipment as a whole, embracing A COMPLETE SURVEY 
generating, starting, lighting and ignition, accessories, radio OF ELECTRIC LIGHTING 


and TV interference suppre n, batte charging and work- 

NOW an interlerence ippressio ry charging a STARTING AND 
shop testing and adjustment. New material includes flashing- 

IGNITION AS APPLIED 


AVAILABLE light direction indicators, electrical control for overdrive systems, 
TO THE INTERNAL 
electrically operated door gear, A.C./D.C. motor cycle lighting 
FROM ALL systems, etc., etc. Order your copy NOW COMBUSTION ENGINE. 


BOOKSELLERS or Size: 63” x 54° + 387 pages - 350 illustrations - 25s. net ~- Postage 1s. 1d. 
direct from ILIFFE & SONS LTD ~ DORSET HOUSE STAMFORD STREET ~ LONDON, S.E.1 
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Better Lighting— 


Better Production 


What is the lighting in your factory like? 
Have yourecentlychecked the lighting level 
round the works with a light meter ? 

The right lighting has a significant effect 
on the speed and accuracy of production. 
When its strength, position and type is 
suitable for each job the craftsman can 
give full play to his skill, and the works 
engineer can do full justice to his shop. 


Good lighting is only one of the many 
ways in which electricity is playing a vital 
part in the drive for higher productivity. 


Electricity for Productivity 


Ask your ELECTRICITY BOARD for advice and 
information, or get in touch with E.D.A. They can 
lend you, without charge, films about the uses of 
electricity in industry, E.D.A. are also publishing a 
series of books on Electricity and Productivity. Titles 
now available are: Electric Motors and Controls, 
Higher Production, Lighting in Industry, Materials 
Handling, and Resistance Heating. Price 8/6, or 9/- 
post free. 


leeued by the 
British Electrical Development Association 
2 Gavoy Hill, London, W.C.2 
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Today, most progressive engineers think of Coopers Felt as 
an engineering material, yet many do not know that it can 
be machined to close limits. With the harder felts we can 
work to within a hairsbreadth of your specification. Yes, we 
mean that literally—to the breadth of a human hair. One 
of Cooper’s technical advisers will be happy to tell you more 
about this versatile material. 


COOPERS 
FELT 


COOPER & CO. (B’HAM) LTD. 
BRYNMAWR - BRECONSHIRE 


Telephone: Brynmawr 312 


Hey Multiple Spindle Drill Heads convert Standard 
Drilling and Boring Machines to High Production 
Machines permitting drilling of all holes in acomponent 
simultaneously, with production rates equal to those 
obtainable on expensive special purpose machines, 

Compact design reduces to a minimum, distance 
from drill head to machine spindle, whilst careful 
selection of material ensures an extremely efficient 
light weight head. 

Heads are available with any number of spindles, 
covering a wide range of sizes 


MAXIMUM PRODUCTION ON DRILLING, 
REAMING, TAPPING AND SPOT FACING OPERATIONS 


Wealso manufacture Rotary 
Cam and Profile Milling 


Machines, Short Thread 
ENGINEERING CO. LTD. 


Tooth Rounding Machines, 
Tapping Machines, End Fac- 

COVENTRY prone: covenrey 
Special Machine Tools for 
High Production. 


Rainbow 
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CASTERS 


for 
Drop Forgings 
in large 
or small 
quantities 


DONCASTERS 
i778 DD 


DANIEL DONCASTER & SONS LIMITED - SHEFFIELD 
FORGINGS DROP FORGINGS HARDENED STEEL ROLLS HEAT TREATMENT 
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Think hard-think EDIBRAC/ 


TOOL UP WITH EDIBRAC FOR HIGHER 

PRODUCTIVITY — BETTER WORK — 

STRAIGHT LONGER TOOL LIFE! 
RECESSING TOOL 


There is a grade of EDIBRAC to 
cover every machining operation, 
and our technical staff is always 
ready to assist with your problems, 
EDIBRAC is acknowledged in 
industry as a consistently high 
quality Carbide — let EDIBRAC 
prove its worth to you. 


= STANDARD Centurion Tools tipped with 
EDIBRAC — all manufactured throughout in 
our works, giving to the customer an obvious 


For details of our full range send today for a copy of the saving in cost and guarantee of consistent 
EDIBRAC Catalogue, which also gives information on quality. 
the use and maintenance of Centurion Tools. 


CENTURION TOOLS TIPPED WITH 'D) | Ri G 


MADE! ENTIRELY BY — 
EDIBRAC LIMITED, CENTURION WORKS, BROADHEATH, Nr. MANCHESTER 


dm EC 13 


rh Illustrated are a few of the many types of 


at all stages of manufac- 
ture ensures a trouble 
free product... . the 
reason why most manu- 
facturers use High Tensile 
Cylinder Head, Gear Box 
and other Studs made 
by 


VARWOOD INGRAM 


PARKER ST. BIRMINGHAM. 16. 


TELEPHONE: EDC baston.9607. 
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RENOLD CHAINS LIMITED manchester 
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The Hoduetion Engineer 


FLETCHER 
MILLER 


CUTTING FLUIDS 


undoubtedly help to keep on 
that weekly production target. 


Publications $.P. 187 & 152 describe the entire range of 
Fletcher Miller cutting fluids,’ May we send you copies. 


FLETCHER MILLER LTD ALMA MILLS , HYDE 
Telephone : Hyde 781 (5 lines) Telegrams ; Emulsion, Hyde 


One of WSritains Fine Cars 


USE 


CLANCEY 


CAST-IRON VALVE GUIDES 


Fell 
| 
| 
4 
For 
he °c is 
¢ Absence” Mixture“ 
g nce of “re an 
Ro Stainj d 
many allio, 
pe ‘aining h brass 
trom 
iB 
CHESHIRE 
\ 
G:CLANCEY BELLE VALE HALESOWEN 
TELEPHONE: CRADLEY HEATH - 69411-2-3 
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VANDERVELL 


BEARINGS & BUSHES 


6 D.C. 970 
fitted to the 6 CYLINDER ENGINE 


VANDERVELL 


The largest producers of bearings and bushes in Europe 
VANDERVELL PRODUCTS LIMITED - WESTERN AVENUE ~« ACTON W3 LONDON 


VANDERVELL PRODUCTS (CANADA) LIMITED 
QUEEN ELIZABETH HIGHWAY AT 401 KIPLING AVENUE (HOLLYWOOD POST OFFICE) TORONTO CANADA 
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words of Shakespeare: 


“In brief, Sil, study what 
you most affect 


“The Taming of the Shrew” Act. I, Scene 1 


Well dost thou advise.” So said Lucentio when given this good advice 
by his servant Tranio. And so will you, if in studying what you most 

. affect, you take our advice and use the “Pop” Riveting System for the 
solving of your assembly problems. 


Requiring only one operation, by one operator to set or clench the rivet, 
this modern system of riveting eliminates errors in setting, prevents 
distortion of the structure and enables rivets to be set in positions 
inaccessible by other methods. 


Let our technicians show you the way to increased production and a 
saving in man-power. 


| Geo. TUCKER EYELET Co. Ltd. 
1 Walsall Road BIRMINGHAM 22 


Telephone : Bifichfields 5024 (7 lines) Telegrams : EYELETS, BIRMINGHAM 


R Vv E T N G Consultonts & Tool Manufacturers : 
ONE orenaren AIRCRAFT MATERIALS LTD. Midland Road, London, N.W.1 


“POP"’ is a regd. Trade Mark of Geo. Tucker Eyelet Co. Led. 


THE MODERN SYSTEM OF RIVETING 


The technology of plastics grows rapidly and 
continuously. This book brings together some of the 
more important recent developments and contains chapters 


An Up-to-date report under the general headings of polymer structure and 
properties; expanded plastics; thermoplastics; extrusion ; 
on important branches works study and productivity; injection moulding; 
patents; foundry resins and glass reinforced plastics. 
of Plastics Technology Many of these papers carry original investigations the 


result of which are appearing in print for the first time. 
The chapters themselves are based on the papers given 
at the British Plastics Convention, June, 1955, and 

not only are these papers given in full, which was not 
possible at the Convention, but a complete record of the 
discussions is also included. 


9}"« 6", 440 pages, over 140 illustrations, 50s. net. 
(By post 51s. 8d.) 


PLASTICS PROGRESS 1955 


Papers and Discussions at the 
British Plastics Convention 


The illustration 
is of a typical 
test moulding 
described 

for the first time 
in this book 


From Booksellers or from Iliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.1 
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Harpers supply the grey iron body 
castings for the Zenith Stromberg type 
carburetter which is fitted to such 
famous cars as the Humber, Sunbeam- 
Talbot and Austin Sheerline. 

The requirements are consistent 
accuracy, freedom from porosity or 
defect, strength and high surface finish 


—all found in Harper Castings. 


Harper quality covers iron cast- H ARI F R 


ings, and also metal pressings, 


machining, enamelling and other 
finishes and sub-assembly work. 


JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 
ALBION WORKS Phone: WILLENHALL 124 (5 lines) Grams: HARPERS, WILLENHALL WIUILLENHALL 


“enna LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON S.W.1_ Tel.: TATE GALLERY 0286 
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PLUGS OILING UP! LOSING POWER! 


— THEN READ THIS AUSTIN EXPERT'S ADVICE 


WE REPLY... 


Readers who have any car main- 
tenance problems are invited to 
seek the advice of our technic al «| It may be that the use of a slightly hotter sparking 
experts. le tems would have the desired result, and if not already fitted we 
\ suggest a set of Champion N8B plugs. Should these fail 
then it will be necessary to take action to prevent the excess 
oll which is causing the fouling from reaching the com- 
bustion chambers. 
Two sources of oil leakage are possible, namely, the inlet 
vaive guides and the pistons. 
Leakage at the former may arise if the valve oil seals have 
My A.40 Devon, which bes gow : deteriorated or if the valves and valve guides are badly worn. 
covered some 40,000 miles, has at = ‘ In the case of oil passing the pistons it will be necessary 
times a tendency to mishre A rooms for an inspection to be made before action can be decided 
upon, Le, determine the condition of the pistons, rings 


check of the sparking plugs on these 
and cylinders The details given suggest some inefficiency of 
here being no damage 


occasions shows the points to be 

moist with oil The engine i the piston rings only, and subject to t 
running so well otherwise that | do or other condition likely to affect the efficient working of the 
not feel a major repair can be rings, @ new set together with @ slightly more efficient oil 
called for, and woul be glad of control ring, the Wellworthy Duaflex ring, should have 
your advice, ao the desired result. 


Austin Magazine, December, 1954 
| 


The best results will be cheaiasd if, a ing: 
if, at the same ti i 
t time as fitting Duaflex R Ss, new 
Wellworthy Pistons with Matched Sets of Wellworthy Rings are also fitted 


Dus il c 
mre Meee rings are sprung to be self-adjusting in 
\ . Vertically to maintain firm cont: th si 
y ntact with both 
tN 
mec 
cylinder walls. Thus they maintain a gas-tight WELLWORTHY 


al, long after ordinary rings have become loose and sloppy 


This means ‘ 
are-bore h Duaflex rings will defer the need for 
time 48 a major overhaul! becomes necessary 
gh bearing wear, burnt-out valves, etc. Remember too OIL CONTROL RINGS 


that Duafiex rin § ac é 
longer themselves, too ! y educe further wear, and they last 


Increase compression — Defer re-bore 
Jor literature to: WELL 
WORTHY, LYMINGTON, HANTS. 


N°7C CAPSTAN LATHE 
Fot Maximum Production 
featured include 
@ INBUILT TPMENT 
@ I2SPINDLE SPEED 
@ LARGE 
SWARF PAN 


@ BED PROTECTED BY 
STAINLESS STEEL COVERS 


Wad Lathes are designed 
and built t get the best cet of 
- 
culling 
Please write for particulars of our full range of 


Capstan ¢ Turret Lathes 14 1N. BAR CAPACITY 


13'4 in. SWING O 
VER 
SELLY OAK 1131 


H.W.WARD &CO.LTDse vty oak 29 


we60e 
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A NOTABLE CONTRIBUTION 
TO MOTOR 


Redifon are today providing the most complete R.F. heating 
services to industry. As used by the leading automobile manufac- 
turers, the application of these services is a wide one, and embraces 
the hardening of valve rockers and tappet serews, rocker shafts, 
starter ring gears and valve rockers after local carburising . . . 
local annealing of door panel pressings and tappet covers. . . 
annealing camshaft gears after carburising and hardening 

silver brazing petrol filler assemblies... soft soldering petrol tank 
fittings and fixing clips to bonnet flutes. Melting battery 
connectors, glueing, shrinking, upsetting, and drying are 


applications of this comprehensive service. 


1H.39 9kKW. generator fitted with work 
bench for simultaneous annealing of two 
camshaft gears supplied to the Austin 
Motor Co. 


IK tn the welding of PVC. materials 


One of the most important and technically interesting applications of 


Redifon R.F. Heating is the welding of upholstery made from P.V.C. coated 


fabrics. A typical installation for welding a car door trim is shown below, 
with a Redifon 6kW. RHI6O feeding 


coaxially a 15 ton hydraulic press. 


Complete door trims are welded in one 
operation in approximately 20 seconds, 
giving a floor to floor time of 30-40 
seconds, Similar techniques are now 
being developed for welding seat 
backs, using more powerful 
machines. Write to Redifon for 

full details of these and other 

welding and trimming 


RH16 at Vauxhall Motors ae 
applications. 


Industrial Electronics Division 
REDIFON LIMITED, BROOMHILL ROAD, LONDON, 8.W.18 Phone VANdyke 


4 Manufacturing Company in the Kediffusion Group 
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ILGHMANs 


DUAL SWING TABLE 
AIRLESS WHEELABRATOR 


The illustration shows a Tilghman Dual Swing 
Table Plant, de-scaling part machined gears 
at Morris Motors, Ltd., Engines Branch. The 
gears on the right are emerging from the plant 
and the bright finish, completely free from 
scale, should be observed. 


~ ON PRODUCTION WORK AT 


BROADHEATH ALTRINCHAM CHESHIRE 


TILGHMAN'S LIMITED 
(A member of the Staveley Group of a 
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Glacier bearings run through the 
alphabet of engineering industry. You'll 
find them on Automobiles, Bulldozers, 


Compressors, Diesels, Electrical 
THE GLACIER ORGANISATION 
generating plant — to mention afew,. 


3 production factories, 3 service stations; over 347,000 
In size, they vary from &ths of an inch to 
square feet of floor area, employing nearly 3,000 people, 


serving thousands of customers in engineering and many 4 feet bore diameter. In value, from 


other industries all over the world. twopence to £200 each. Glacier, in fact, 


stands for all plain bearings. 


the largest makers of fi plain bearings in Europe 


THE GLACIER METAL COMPANY LIMITED, ALPERTON, WEMBLEY, MIDDLESEX, ENGLAND 
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THE — To help your design department 


The Lewis Spring Co. offer a 40 
poge booklet on spring design, 


TOGGLE | 
THEN ACTUATES 
THE PLUNGER 
IMPELLER 


It’s as clear as that, except for endless 
modifications and sleepless nights sorting 
out production difficulties. The spring part 
can be left to LEWIS, of course. That has 


become a habit in the last thirty-five years. ~ LEAVE /T T, 


Estab. 1919 A.I.D. approved. 


OF REODITCH 
THE LEWIS SPRING CO. LTD. PRESSWORK, Wine PomEa 
Resilient Works, Redditch Tel: Redditch 720/1/2 VOCUTE SPRINGS 
London Office: 122 High Holborn W.C.1 Tel: Holborn 7470 and 7479 


the Busy Bee from &G.C. 


says — 


Production climbs when I’m around! 


I’m the prototype of all good ‘fractionals’, Mine is the 

smooth, dependable power that drives precision plant . . . the moving 
spirit of accurate machining. I'm the polisher’s inspiration, the 

new hope of old buffers. Life’s a grind at times in engineering 

plant — but I'll bet a couple of thou. to an old brass washer 


they couldn't get along without me! 


Fit G.E.C. ‘Fractionals’ to 
the machines and appliances 
you make or use. They cost 
no more, yet give you the 
advantages of G.E.C. de- 


rac LONGES wat 
standard ratings, and with 
a full range of mountings, 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON. W.C.2 
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For strength 
and endurance 


GREY IRON, BLACKHEART MALLEABLE, 
PEARLITIC MALLEABLE by GLOUCESTER 


HE GLOUCESTER FOUNDRY is one of the most advanced in Europe, 
making castings that are keen in price and consistent in quality. 
Gloucester supply large quantities of castings to almost every branch 
of the engineering industry. Their technical staff are always ready to call on 
you and advise on casting design, to help you save time and money. 


Gwe the job to 
GLOUCESTER 


=THE HOME OF= 


GLOUCESTER FOUNDRY LTD., EMLYN WORKS, GLOUCESTER | . - 
(A subcidiary of the Gloucester Railway Carriage & Wagon Co. CASTINGS 


Telephone Gloucester 2304) Telegrams ‘ Pulleys’ Gloucener 
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MARK <>. #MARKING MACHINE 
EVER YTHING— > ie The Sand-jet Marking Machine marks carbide, 


stainless steel, ceramics, glass and plastics with 
FROM ‘ a ; a permanent mark. Automobile parts such as 
piston rings, valves, gudgeon pins can easily be 


GLASS 2 , bs handled as well as delicate or thin-walled articles 


TO which cannot be marked by other methods, 
We shall be exhibiting on 


STAND No, 400 
NATIONAL HALL GALLERY 
4 INTERNATIONAL 


FORGINGS 
WITH... _ HEAVY DUTY HYDRAULIC 
_ MARKING MACHINE 


Designed to mark a wide range of heavy tools 
and equipment where a deep impression is re- 
quired. The heavy pressure required for deep 
marking or knurling on tough materials is posi- 
tively applied through an electro-hydraulic 


MARKING ' system without shock to tools or workpiece. 


MACHINES FUNDITOR LTD. 


3 WOODBRIDGE STREET, LONDON, E.C.1 


PHONE. CLERKENWELL 6155-57 GRAMS: FUNDITORS, CENT, LONDON 


for the BENTLEY ‘S’ SERIES SALOON 


Down to the very last detail, nothing but the highest quality materials 
and components are used for the latest Bentley Saloon. That is why its 
makers, like Britain’s other leading car manufacturers, fit a Marston 
radiator as standard equipment. Renowned for their supreme reliability 
and efficiency, Marston Radiators are in front of the finest. 


Marston Excelsior Ltd 
Wolverhampton & Leeds 


(A subsidiary company of Imperial 
Chemical Industries Ltd.) 
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BACK THE PAGES... 


One of the most famous cars in the world—the 


well-loved ‘Baby’ Austin of the nineteen twenties. 


Hardy Spicer first supplied ‘Hardy 
flexible couplings for the 
majority of modern motor manufacturers, fit Hardy 


Today AUSTINS, in common with the 


Spicer propeller shafts and couplings to its 
successor the present day A.30, and their entire 
range of passenger cars and 


commercial vehicles. 


SPICER 


a HARDY SPICER LTD « BIRCH ROAD - WITTON - BIRMINGHAM 6 
(A Birfield Company) 
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THE GUN THE CAR 
MANUFACTURERS USE...! 


The JGA gives the top-class finish that is helping to sell British cars all 

over the world .. . and it achieves a speed in spraying that is phenomenal. 
The DeVilbiss: Aerograph JGA really lives up to its name: ‘ Industry’s 
Number 1 Gun’! Write now for FREE leaflet AW6. 


Famous cars throughout the world 
are sprayed with Industrys No.1. Gun 


THE AEROGRAPH CO. LTD - (sales Division) D V S 
47 Holborn Viaduct - London . ECI . Phone: CITY 4361 E t LBIS 
vee (By) Branches; Birmingham Bristol Glasgow + Manchester ARE ROGRAPH 
Factory ot Lower Sydenham - $E26 6 
Sels the pace in spraying 


TAGI28 


WE are privileged to number among 
our clients many of Britain’s most 
famous car and commercial vehicle 
manufacturers. When next you require 
non-ferrous Sand Castings, Gravity Die 
Castings and Pressure Die Castings of 
the highest quality and precision, and 
keenly competitive in price — LET 
SANDWELL QUOTE. Our Technical 
Representative in your area will be 
pleased to call and discuss your require- 
ments, 


te ILLUSTRATED LITERATURE 
ON REQUEST 


THE SANDWELL CASTING CO. 
BANK ST. FOUNDRY, WEST BROMWICH 


Telephone : STOnecross 2231 (4 lines). 
Telegrams : “ REPCAST, WEST BROMWICH " 
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A blind Rivnut — a captive nut 
either or both! You can fasten with 
it, you can fasten to it, or you can do 
both at once. The Rivnut is as versatile a 
fastener as was ever produced. Upset by a 
simple tool entirely from one side of the work, it 
performs its dual function of Rivnut and nut 
with perfect efficiency, while in addition it can be upset 
inside solid material to form a neat and secure tapped insert. 


Standard Rivnuts are made from light alloy in flat head 


and 90° countersunk styles, in sizes from 


4 BA. to jin. 


LINREAD BIRMINGHAM 3 
Beardmore 
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Precision 


HORIZONTAL BORING 
MACHINES 


Extremely rigid design with double column 
guides. 


Infinitely variable speeds and feeds within 
wide limits. 


Rapid power traverse in all directions. 

Full remote control, 

Multi ways for saddle. 

Optical measuring device ensures setting to 


Model FB made in range of sizes:—-3”, 34” and 4” diameter boring spindles. 
SOLE DISTRIBUTORS In addition to Table Models, a range of Floor Type Travelling Column 


Machines is manufactured. 


CHARLES 4 Other models available up to 5” diameter spindles. 


OAD, SOUTH YARDLEY, BIRMINGHAM 
Also at LONDON, MANCHESTER, GLASGOW and NEWCASILE- ON -TYNE 


FULLER HORSEY 


10, LLOYDS AVENUE: LONDON -E.C.3. ROYAL 4861 


Rathbone 
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Get off to a good start on BP Super. It’s specially blended 

for cold weather motoring. BP Super prevents stalling 
prevents loss of power — prevents the high petrol consumption 
caused by carburettor icing. Join the BP Supermen today ! 


The petrol with more energy per gallon 


The BP Shield is the trade-mark of THE BRITISH PETROLEUM COMPANY LIMITED 
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For every fluxing operation... 


FRY’S make 
the grade! 


FRY SOL Yellow Band for tinplate 


For all forms of tinplate 
and terneplate work. Its 
use speeds soldering, cuts 
cleaning time—and costs. 


Sheet Metal engineers 
use GREEN BAND for 
standard brass and 
copper jointing processes. 
This powerful flux con- 
tains extreme penetrating 
constituents which 
guarantee a rapid fluxing 
action. 


Extensively used in the 
technique of hot dipping, 
and for all soldering 
processes on heavy work. 
Especially prepared for 
maximum effect on gal- 
vanised iron. 


The Frysol range of fluxes by wry's also includes 
several special fluxes for Stainless Steel, Zinc, ete. 
Please write for full details and samples. 


4 Export 
enquiries 
invited. 


2» Metal Foundries Limited 


Tandem Works, Merton Abbey, London, S.W.19. MIT cham 4023 
And at MANCHESTER * GLASGOW + BRISTOL * DUBLIN 


/ THE STANDARD 
OF QUALITY 


IS THE HALL MARK OF OUR 
HIGH SPEED TOOL STEEL 


Available in six qualities covering a wide 
range of uses from cutting operations in- 
volving discontinuous chips with high ten- 
sile alloy steels to general workshop use, 
Write for brochure giving full details. 


DARWINS 


LIMITED 
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Thinking in terms of wheels? 


When you've a job on hand that requires pressed steel wheels of any size and in any quantity, 
that is something for the expert to handle. At Wellington, we have been pressing steel into wheels 
for all sorts of surface transport for half a century, We have all the facilities — a mechanical 
press capacity from 10 to 2,000 tons, a hydraulic press capacity from 50 to 1,650 tons, welding 
capacity up to 1,200 kVA... everything down to a specialised conveying system and full 

painting equipment. All of which makes for an efficient finished article and speedy delivery. 


When you think in terms of wheels you should 


Call in 


Joseph Sankey & Sons Limited 

Hadley Castle Works 

Wellington, Shropshire 

Telephone : Wellington 500 

Telegrams : Sankey, Wellington, Shropshire 
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Rectangular 
Permanent Magnet 


Chucks... 


Awkward shapes present time 

wasting jigging problems. ‘“ Eclipse ” 

chucks in many sizes reduce these 

problems on all classes of machine 

tools to a minimum, by providing an 

accurate and powerful hold. Suitable for 

even the smallest engineering shop 

because they are so simply set up and 
portable. 


Ask for Publication P.M.119/52. 
Supplies through appomted “ Eclipse” Distributors, 


Magnetic devices designed 
to accelerate production 


JAMES NEILL & CO. (SHEFFIELD) LTO., ENGLAND, 


For your production under way 
and for projects still under 
discussion, we can be very useful. 
Bring us in at the design stage and 
we can probably suggest improve- 
ments or economies; obviate snags 
before they hold up production. We 
believe in co-operation. Not only does 
it help you—but it helps us to do a 
better job for you. And when it comes 
to capacity even though we are in 
full production, we can _ probably 
meet your entire programme—and 
we can arrange deliveries to suit 

your requirements. 
Under strict laboratory control at every stage 
of production, our Blackheart Malleable 
Iron Castings are made to such close limit 
accuracy that castings are invariably 
ready for immediate use on customers’ 
machining jigs. This makes an 
immediate saving in material, time 

and labour. 


OLDBURY, Nr. BIRMINGHAM. Tel. BROadwell 1631-2 
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“Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be :tronger and more resistant to fatigue than bolts or studs made by 


the usual method. 
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P.V.C. WING PIPINGS, as supplied to leading motor 
manufacturers and body builders at home and abroad, 
have proved that plastic materials survive the severest 
tests. Whether as standard fittings used as wheel arch 
pipings or specially designed joint mouldings our sections 
are guaranteed to meet your particular requirements. 
Extrusions are our business — not just a department. 


Please write for brochure on extrusions for the motor industry. 


4 th C. & C. MARSHALL LTD. 


PLASTRIP HOUSE 


18th century, men shaved off all their hair and OAKLEIGH ROAD NORTH, LONDON, N.20 
Telephone: Hillside 5041 (3 lines) Gatien: Tufflex, Londen 


then hastily donned full-length periwigs ! Velagrame: 
These were beautifully styled, curled and pow- 


dered. Because of their value, dandies soon 
became in danger of having their wigs snatched 
from their heads in broad daylight! In the peace 
and privacy of the home, decency was main- 
tained by replacing the wig by a large and all- 
covering turban. The fashion at EKCO is to 


provide an equally good coverage in everything 
plastic. Designing, tooling and moulding-—we LE 


do it all * under one roof’, We have a very wide Al 


experience of plastics for all industries and fF ENGINEER aS 
purposes, and an extensive modern plant. For ACTUAL MAKERS OF 
your next moulding job get in touch with EKCO Jul . ORKALOY 


PLASTICS! | CEMENTED CARBIDE 
TOOLSETIPS 


om R 


EKCO 


plastics for Industry 


GREAT HAMPTON STREET, bIRMINGHAM 18 


E. K. COLE (Piastics Division) SOUTHEND-ON-SEA ESSEX 
Members of the British Plastics Federation. 
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Distemper 


and pishes 


Distemper and dishes, mops and polishes, hoes and hoses—these are some of the many 
ordinary household things carried in a Goodrich Domestic Stores van. But it is economical to carry even 
the most ordinary things in a van constructed with the most modern materials. 

The 625 cu. ft. Luton body and the cab are therefore made of “ Duralumin ”—the strong, light 

aluminium alloy with the strength and durability of steel but only one-third the weight. 
The saving in weight enables more goods to be carried for the same cost, and a lighter body saves wear 
and tear of tyres. The use of “ Duralumin” also reduces the unladen weight which determines 
the licence duty to be paid. “ Duralumin ”’ does not rust and has a strong resistance to corrosion, 
Our Technical Sales Department wil! gladly discuss the many advantages to be gained by using 
“ Duralumin ” for road transport applications, and all information is supplied entirely without obligation. 


The above illustration is published by permission of the 
owners, Edmund R, Goodrich Lid., and the Duramin 
Engineering Co. Ltd., of Park Royal, London, N,W.10, 
who built the body, This entirely independent concern 
specifies ‘Duralumin’ because experience has shown ut to 
be the best light alloy. 


REGO. TRACE MARK 


JAMES BOOTH & COMPANY LIMITED - ARGYLE STREET WORKS - BIRMINGHAM . 7 
Extrusions, large forgings, plate, sheet, strip, tubes and wire in brass and copper as well as light alloys 


are 
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YOU CAN PROFIT 


FROM NEW 


in special | Attoy ano 
SPECIAL CARBON 


purpose | STEELS 
Black rolled, bright drawn or smooth 
in ‘heat-treated or unheated 
conditions, Free cut steels, heat- 
stee resis steels, die stecis, shear blade 
steels, speed tool steels, stainless 
steels, valve steels, hollow steel bars. 
DUNFORD & ELLIOTT LTD. 
Atterclifle Wharf Works, Sheffield 
Telephone: 41121 (5 | “Blooms, Sheffield, 
London Office: 54 Victo ria St., $.W.1. 
25 Burlington Chambers, 118,)New St., 2 


Permacel’s new adhesive 
sticks better—instantly and firmly to any | 
surface, rough or smooth. 

Clean line of demarcation. Permacel keeps 
all paint off protected areas. 

Permacel sticks firmly and strips off 
cleanly, without affecting painted surfaces. 
Permacel’s extreme thinness prevents paint 
build-up at edges. 

Permacel is skin flexible. Get around 
awkward contours and uneven surfaces. 
Permacel is unaffected by chemicals and 
solvents. 

Write for your free copy of the Permacel 
Guide to over 400 uses for Permacel Self- 
Adhesive Tapes to Dept. A.E., Industrial 
Division. 


PERMACEL 


TRADE MARK 


SELF-ADHESIVE TAPES 


mon cer. LTD., SLOUGH, BUCKS." AMAL LTD HOLDFORD ROAD WITTON SIRMINGHAM « 
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makes a good job better 


At London Airport 46 tons of copper expansion jointing were 
used to provide a watertight seal between the hangars 

and their massive door frames, and between bay sections. 
The airport buildings aiso have copper weatherings, 
dampcourses, water pipes and similar services. Many miles 
of copper cables are used for electric wiring in the 
buildings and runways. In aircraft, too, copper and its 
alloys are used extensively — for electric cables, electronic 
equipment, sheaths for de-icing elements, compressor 
blades of gas turbines, brake discs, and pipes for fuel, oil 
and hydraulic services, 


B.O.AC. Headquarters, London Airport. 


Not only in aviation, but in most major industries, 
copper and its alloys play a vital part. The 
purpose of the Copper Development Association — 
a non-trading organisation — is to advise on the 
best use of copper and its alloys. Its services are 
always available without charge or obligation. 


COPPER DEVELOPMENT ASSOCIATION 


KENDALS HALL - RADLETT -. HERTS - RADLETT 5616 
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Nelson stands on his column 


Intal 


stands on 
its own 


name 


THE INTERNATIONAL TWIST DRILL CO. LTD. 


INTAL WORKS WATERY ST. SHEFFIELD «3 
Telephone : 23072-3 Telegrams : Fluted, Sheffield 
OBTAINABLE FROM YOUR STOCKIST 
16, ALDERSGATE ST., 
Phone: MON. 3505 
Glasgow Stocks: 50, WELLINGTON ST., C.2. 
Phone: Cily 6994 


London Stocks : 


INCREASED 
EFFICIENCY 
MEANS BIGGER 
PROFITS 


| There are books that will 


enable you to achieve greater economies, more 


| efficient operation of equipment and showing 
| the latest trends and developments. Books on 


engineering, coachbuilding, 


| trimming, painting, organiza- 
| tion and layout of garages 
| and workshops can be suppli- 


ed through your local Smith's 


shop or bookstall. 


W. H. SMITH & SON 


FOR BOOKS ON THE MOTOR INDUSTRY 


Head Office: STRAND HOUSE, LONDON, W.C.2 


PRESS TOOLS 
PROTOTYPES 


JIGS, ETC. 


STATION RD (EAST), HORLEY, SURREY 
A.l.D., M.O.S. AND ADMIRALTY APPROVED 
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Ductile 


With Lloyds Ductile Iron, the graphite flakes common to 
ordinary cast iron are present in the form of spheroids, It can 
be cast as accurately and as easily as ordinary cast iron, but 
compared with flake-graphite iron is stronger, tougher and 
ductile. 

Lloyds Ductile Iron is now being used for a wide range of 
engincering parts and in some instances is replacing cast or 
forged steels, malleable iron and non-ferrous metals. It also 
replaces grey iron, permitting reduced section thickness to take 
advantage of the better properties offered and it may well enable 
you to re-design your present castings for more efficiency. 

The successful casting of Ductile Iron demands the strictest 
and most experienced metallurgical and melting control, but 
Lloyds have been casting it daily, continuously since 1950! 


Technical advice freely given on request. 


has a greater 


tensile strength than 


some steels with 
the castability and 
machineability 


CYLINDER BODY Ductile tron. Weight 
70 ths, Cast for Baguely Lid 


TRANSMISSION BEARING in Duetile 
Iron. Weight 90 lbs. Cast for Hawthorn Davey 
Led, 


Ductile Iron is only one of the range 
of High Duty Irons cast by Lloyds 


LLOYDS (BURTON) LTD.. WELLINGTON WORKS. BURTON-ON-TRENT TELEPHONE: BURTON 3867 
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Because each of the 17 grades of Turquoise Pencils is made from a separate 
basic formula and checked by the Eagle Reflectometer. You can be sure of 
getting exactly the line you want from every inch of lead every time, 

The electric eye of the Reflectometer tests the grading with the utmost 
First, the pencil is inserted into a Shading machine which 


precision, 
The resulting chart 


moves the paper back and forth beneath the point 
is placed under the electric eye of Reflectometer calibrated to black 
and white glass standards, and the dial records the blackness to a fraction 


of one per cent, 
Not only are Turquoise Pencils always true to grading, but the supremely 
fine particles of 100%, Electronic graphite guarantee a smoother, stronger 
denser, more break-resistant lead. 


‘CHEMI+SE ALED' Super-bonded 


URQUOIS 


DRAWING PENCILS 


with 1007 ELECTRONIC Graphite 


TOTTENHAM, N.17 


EAGLE PENCIL COMPANY, ASHLEY ROAD, 


Model W/4P 


PRESS 
WELDER 


The RADYNE Model W/4P Press has been specifi- 
cally designed for the electronic bonding of motor- 
car door pads, (which it can do at a rate exceeding 
two door-pads per minute), car seats and other 
It is without doubt the fastest 
acting and most efficient press of its type available. 
Special versions of this press can be made to order. 
The RADYNE range of Piastic Sheet Welding Equip- 
ments includes models to suit all requirements, 


Write for full particulars to Dept. 4W. 


adio heaters Ttd 
berks 


ohingham 


THE BUSH PEOPLE 
for NITRIDED 


JIG BUSHES 
and LINERS 


NEW CATALOGUE AVAILABLE ON REQUEST 


6.5.5.1 1953, the recommended sizes Oe gine 


Established 30 years 


LAWRENCE Bros. MILLWARD LTD 
WICKERSLEY 
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PARK GATE 


OUALITY STEELS FOR 
AUTOMOBILE ENGINEERING 


Gi 


special freecutting 
casehardening 
quality bars 


THE PARK GATE IRON & STEEL CO. LTD., ROTHERHAM 


TELEPHONE ; ROTHERHAM 2141 (16 lines) TELEGKAMS YORKSHIRE PARKCATE YORKS 


Automobile Eng , February 1956 115 


| 
ease” 
{ 


183° 


The Expert Touch 


Real Craftsmen appreciate the consistent high 
quality of Osborn Best Warranted Stee! Files and 
Rasps. 

The steel from which they are made is selected 
with great care, and every process of manufacture 
is rigidly controlled to ensure the production 
of first class tools. 

Stocks of usual types, sizes and cuts available for 

immediate delivery. 


SAMUEL OSBORN & 
CLYDE STEEL WO 


and superl 


heat treated t 
maximum stren 


and Piachin 
oree Forgine® and Upset Steel 
for the Motor, Han 
Enginecring Trades. 


“A 


DROP STAMPING CO-LTD 
RCH RD-WITTON: BIRMINGHAM:ENG 


ua 
from the give 


qth. 


oducts have an extre strength 


DROPSTAMCO Pre because the 


lity material, 


ged Spanners, 
de Drop For ral 
Our products inch nents, also Gene 

ed Componente. sings 
4 Toot and Genera 


The driver of the night express 

must show the same power of con- 
centration, the same steady sense of 
duty ‘all along the line,’ and so with 
a YCOL casting if your reliance is to 
be ‘well-founded’. Made in a 
foundry planned for quality produc- 
tion, close supervision is maintained 
“all along the line’ from meiting to 
the finished casting. Non-ferrous 
sand castings up to one ton in weight 
—in gunmetal phosphor bronze, 
manganese bronze, aluminium bronze, 
and aluminium alloy—with a reputation 
for purity, uniformity and durability. 


reliance on 


Hlustrated is an open-sided impeller casting 


always well founded 


WHYTE & COLLINS LTD., KELVIN WORKS, FENTON, STOKE-ON-TRENT 


Automobile Engineer, February 1956 


— P 
\ 
ie. 
116 


NN 


Dependable DODG 


Dodge have a name for dependability and they prize it highly. This 
weighed heavily when they chose their crane—so they chose a Coles. 

Power from the Coles diesel-electric transmission combines high speed 
with the most accurate handling. Slow creeping speeds ensure exact 
positioning, whilst fast acceleration and high maximum speeds make for 
big daily output. 

Coles cranes move swiftly and easily in crowded areas with the greatest 
safety. The cantilever jib passes through low doorways and stacks to 
exceptional heights in narrow aisles. 

Where speed, safety and an infinite range of speeds at the touch of a 
lever is important, men who know cranes choose Coles. 


THE NAME THAT CARRIES WEIGHT 


Designed, manufactured and marketed by 


STEELS ENGINEERING PRODUCTS LTD. 


SUNDERLAND, ENGLAND. Te! Sunderland 56281 (10 times), Grams: Steel, Sunderland. SALES & SERVICE; BIRMINGHAM: 39 Thorp Street, 5 
GLASGOW : 235 Bath Street, C.2. LONDON: 6 Avonmore Road, W.14. MANCHESTER: 153 Oxford Road, 1}. NEWCASTLE: Brunswick House, Brunswick Place 
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SCRAP 


sons AND COMPANY LIMITED 


RAW MATERIALS DIVISION 


Experts in Scrap since \834 


BROADWAY CHAMBERS, LONDON, W.6 
"Phone : Riverside 4141 "Grams : Coborn, Telex Londoa 
And at 600 Commercial Rd., E.14 — Bidder St., Canning Town, E.16 


Bath Belfast © Birmingham Hebburn-on-Tyne « Leeds 
Luton © Manchester — Sheffield Swansea 


for perfect photo-prints 


the ‘light-stopping’ lead | 


There's never a shadow of 

doubt about the firm impression 

made by a Ferroprint pencil. 

Black uniform lines always — 
distinctly better for clear photo-print 
reproduction of fine detail. You save 
time and work too, because no 
inking-in is required. Specially 
made for you——so ask for it 

by name: Ferroprint. 


Ferroprint solves your pencil problems 
Long-lasting point. 

© Consistency of degre. 

© Smooth, extra-tmugh lead. 

@ Light-stopping properties. 


Made by | THE ROYAL SOVEREIGN PENCIL CO.. LID. LONDON, N.W.10 


FRICTION 
MATERIALS 


second to none for:— 


* Operative smoothness 
* Frictional stability 
* Long working life 


SMALL & PARKES LTD 


OHAM VALE MANCHESTER 9 
COUyhurst 281 


Automobile Engineer, February 1956 


| 

Ly 

a 
| 

EAP PEALLY RUGGED WORK 
| 
YOU 

| 
| 

ONDON OFFICE 76 VICTORIA SWI ViCtorie 1845/6 
| 


Saunders -Roe use the 
Meadowfelt service 


Service is the keystone of the Meadowfelt organisation. 
The result is that more and more industrial companies 
are specifying Meadowfelt for filters, seals, gaskets, 
washers, joints, shock-absorbent mounting~-and the 
hundred-and-one other industrial applications of felt. 
Meadowfelt can be made to your precise specifications 
or you can leave it to us to produce felts that are 

right for the job. Meadowfelt can be made as hard as 

a board or as light as thistledown; it can be 

die-cut or punched; it is invaluable in packaging. 


Tested and Trusted by Industry 


The Long Meadow Felt Company, Kidderminster— 


THE FELT PiVisids OF LIMITED 
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Morris Commercial 
6-cylinder Petrol Engine 


in standard sizes or to 
your own specification. 
Our catalogue will help 
you select a type and 
size of chuck most sult- 
able to your own needs. 
Write for your copy today. 


Daimler 2) litre 
6-cylinder Petrol Engine 


Rolls-Royce Model C6 NPL 104 ALEC. A 217 96 lire 
6-cylinder Onl Engine 6-cylinder Engine 


J. H. HUMPHREYS & SONS LTD. 


Blackriding Electrical Works, Werneth, Oldham 
"Phone: MAIn 1651 


iil 

if it ¢ can be Riveted . 
| HERE Is HOW You CAN 

||| SPEED UP THE JOB—AND 

CUT COSTS! 


if you produce riveted assemblies where 
speed in operation and a neat appearance 

, are as important as a properly formed 
Hi! rivet head—it will pay you to investigate 
T.T. Rivet Spinning machines. The wide 

fange of machines available are suitable 
| for cold riveting in all sizes up to 

| 3” diam. mild steel. It includes bench and 
floor models, air and foot operated and 
“*Duplex’’ spinners for heading both ends 

of pins for hinges, chains, etc. Write 

for full details and latest literature. 


rT RIVET 8.5.5. YMD. 


yin. capacity, 


SPINNING foo 
MACHINE 


TURNER 

demonstration Hill 
Full technical 
ore isory ser- Hl!!! 


MACH: NE TOOLS LTD ice available 
63-68, PRINCIP ST., BIRMINGHAM, 4 


FRIAK PARK FOUNDRY, FRIAR PARK ROAD 
WEDNESBURY, STAFFS 4P (80/9! 
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WILLIAM MILLS LIMITED 


¥ A C H AU he 


INDUSTRY 


High production metal cleaning by 
EFCO DI-PHASE is cheaper, more efficient 


and non-toxic. 
The above illustration is of a recent washing 


installation for the automobile industry, where uninter- 

rupted production is most essential. Efficient parts -washing 

is absolutely necessary in Motor Vehicle construction where the 
assembled units must “Work First Time” 

Fifteen years of experience of Di-Phase cleaning are at your 


Three-stage washer and 
drier for cleaning sheet 
metal stampings before painting disposal. 


Di-PHASE 
DEMONSTRATION 

Let us show you savings - up to 
§0 per cent of trichlorethylene . 

-- A demonstration unit is available 
at our Weybridge Laboratory 


Two-stage rotary drum washer with 
trier for cleaning automobile rocker 
arms and rocker arm balls 


ELECTRO - GHEMICAL ENGINEERING GO. LTD. 


NETHERBY, QUEENS ROAD, WEYBRIDGE, SURREY: Weybridge 389!. 
Associated with Efco Lid, Electric Furnace Co. Clectric Resistance Furnece Co. Lid. 


Single-stage washer for 
Cleaning refrigerator 
Compressor bedies prior to assembly 
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REG. TRADE MARK 3 


WASHERS AND 
LOCKING TERMINAL 


British Patents Nos. 


with the tapered twisted 
teeth that lock tighter 
under vibration 


Note the independent tooth form 


Manufactured from high 
carbon spring steel, hardened 
and tempered, also available 
in phosphor bronze. 


BARBER & COLMAN LTD 
MARSLAND RD - BROOKLANDS - MANCHESTER 


TELEPHONE: SALE 2277 (3 LINES) 
TELEGRAMS: SALE 


factory’ and Deelers’ enquiries 


A.1.D. APPROVED 


Won, Gust Pare GD Reed, Lenten, WA. 


Unsurpassed for Dimensional Accuracy, Finish, Balance, Long 
Life, Value. Available in English, American, Metric and Unified 
sizes 4” fy”, 4", 2”, 1”, Square and °448” Hex. Drive. 


TOOL UP WITH (is 
4 


JENKS BROTHERS LIMITED 


BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON 


The 4th Edition 
of this essentially 
practical manual 


Diesel Maintenance: A Proctical Guide 10 
Servicing the Modern Automotive Diesel Engine 


By T. H. Parkinson, M.1.Mech.é. 
Edited by Donald H. Smith, M.1.Mech.&. 


This well-known handbook is indispensable to all 
responsible for the maintenance and servicing of diesels 
of the automotive type; injection equipment in particular 
is dealt with in great detail. There is much on various 
aspects of fleet operation while the practical mechanic 
can obtain information from this book that he could 
scarcely acquire in several years of workshop practice. 
8)” 214 pp. 123 illustrations. 


12s. 6d. net. By post 13s. 4d. 


Obtainable from booksellers or direct from: 
ILIPFPE & SONS LTD., DORSET HOUSE, STAMFORD ST, LONDON, §.E.1 


ser 
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Woodhouse 
Mitchell 


‘70’ junior 7 centre lathe 


‘85’ centre lathe 


Proprietors : Thos. W. Ward Limited WOODHOUSE & MITCHELL: Wakefield Rd. Brighouse.’ Phone 627 


8 SPINDLE SPEEDS 30—874 r.p.m. Spindle 
mounted on selected caper roller bearings 
* Diagonally braced bed + Nickel steel 
gears on multi-splined shafts * Inverted vee 
and flac guides + Single lever selection of 
feeds Tension mounted lead screw * Oil 
immersed multi place clutch 


~ 


12 SPINDLE SPEEDS 21—945 r.p.m. Rigid 
one piece fabricated steel base * Rapid 
spindie speed selection + Feed reverse 
control from apron - Totally enclosed 
auto lubricated quick change feed gear box. 


Send for fully illustrated booklet. 


ALUMINIUM BRONZE 


’ Automobile Engineer, February 1956 123 


4 4 J 
| 
f 
} 
4 
Telegrams "ABCO WALSALL 


This PRECISION ARBOR PRESS 
is particularly adaptable to light assembly work 
and similar operati The machine-cut rack is 
integral with the ram, which is ground to 
ensure sensitive operation. The ram is gibbed 
to allow for adjustment, and the table and 
ram are provided with a centrally bored 
hole. Four standard sizes are produced, the 
Hlest being capable of exerting a 
pressure of 250 ib. and the largest a 
pressure of 700 ib. On the two smaller 
sizes spring return to the ram is 
available. An adjustable stop can also 
be provided on all sizes. 
Full details available on application 


wane 


BIRMINGHAM TOOL 
& GAUGE CO. LTD. 


SOHO HILL - BIRMINGHAM 19 
TELEPHONE: NORTHERN 3344 


LONDON OFFICE: 26 HOLBORN VIADUCT, LONDON. E£.C.1 


Two hands belonging 
to a skilled worker. 
Where would the 
drive for more pro- 


A vital part 


the best press guards 
made today. And 
you have a right to expect that your consideration will not result 
in a fall in output. The answer is, of course, the “Fastrip’’ 
Synchronised Guard for 
more production and 
greater safety. Send for 
full details today. 


J. P. UDAL LTD. 


INTERLOCK WORKS 
COURT RD., BIRMINGHAM 12 
Telephone: CALthorpe 3114 


PRESS GUAROS 


MUD FLAPS 


BEADED ON THREE SIDES 
AND REINFORCED WITH 
CANVAS THROUGHOUT 


HERMETIC RUBBER CO. LTO. 


HERMETIC WORKS - RYLAND ST - BIRMINGHAM 
PHONE EDGBASTON 0985/4 Setabtished 1695 GRAMS HERMETIC. 
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AGLE WORKS WILLEN HAGEL 
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can 
Kaucte of 


For quick service at the right price 
get in touch with 


GRIFFITHS, 
GILBART, 
LLOYD 

& CO. LTD. 


Empire Works, Park Rd., 
Birmingham, 18. 
Telephone: NORthern 6221 


Capstan and automatic work 
and sheet metal pressings in any 
metal, any finish, any quantity. 


EAGLE GED 6 GINGS 
| | 


HERE’S THE 


INDUSTRY DEMANDS 


Industry has been looking ; 
for just such an engine as 
chis—en engine that takes 
up very little space and 
uses fuel sparingly, yet 
gives power in plenty for 
the job on hand and keeps 
going year after year 
with the minimum of 
maintenance. A depend- 
able, versatile, 

hard working, 
economical 


engine 


COMPRESSORS 

J ROAD ROLLERS 

STATIONARY 


MAKINGS Com 
OF A FINE a 
CAR 
| 

sTRY? 


all types and in all! metals 


Jenks & Cattell pressings are to be found in many 
models by the leading manufacturers in the Motor 


Car Industry. Compression and Injection Mouldings 


Sawn and Machined Parts 
PERSPEX and P.V.C. Mouldings 
Laminated Tubes, Angles and Channels 


WE 


denks & Gatte RESINOID & MICA PRODUCTS LTD 


PHOENIX WORKS, MARY ST - BIRMINGHAM 12 Tel Calthorpe 1303 
WOLVERHAMPT®© LONDON 28 Queen Anne's Gate $.W.! Tel WHitehall 8892 
Tot HAT (6 tin) One of the group of companies associated with the 
Southern Areas Electric Corporation Limited 


| 
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CHASSIS 
for the Automobile Industt 


unit components including 
side-members, cross-members 
engine bearers, suspension links 
and welded fabrications, are 
produced in the extensive 


MOTOR PRESSINGS LTD., WOLVERHAMPTON 


*TELFOS’ BRONZE 
approx, 95% Copper, 5" Tin, Phos; 


Chemical Composition 


Tensile, 30-45 Tons per sq. in; Elongation, 15 20 


is a similar metal to Phosphor Bronze, yet possesses 


ord 


the remarkable advantage of machining 


three times as freely 


Write to us for a copy of our Descriptive Folder 


TELFOS BRONZE 


TRADE MARK 


saves labour... 
speeds production... 
cuts costs... 


RODS AND BARS 
Round, square, flat 
and hexagon. 


Charles Clifford Limited, Dog Pool Mills, Birmingham 30 2/<*','ere" 
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PRESSINGS 
TURNED PARTS 
ASSEMBLIES 


in ferrous or non-ferrous metals, 
electro or enamel finishes for the 
Automobile Industry and the General 
Engineering Trades. 


Component parts or complete as- 
semblies designed and produced 
to the customer's requirements 


Our technical staff will be pleased 
to advise. 


W.H.BRISCOE & CO. LTD. 


WHARFDALE ROAD, TYSELEY, BIRMINGHAM 1] 
Telephone: ACOcks Green 1197 
Telegrams: ‘‘Brisk, Birmingham’’ 


NEW PROGRESSIVE 
DUAL CONTROL VALVE 


FOR TRAILER BRAKES 
FEENY & JOHNSON LTD 


134-136 Ealing Road, Wembley, Middlesex 
Tel: WEMbley 4801-2 Grams: FEEJOHN, WEMBLEY 


MITRE BRAKES! 


Drop Forging 


We invite you to send 
for our sales folder 
which explains why 


MITRE precision Drop Pioneer Oil Seals have been specified by some of 
Forgings help to step up quality and the largest and leading organisations in the 


production and reduce costs, country because they have withstood every seal- 
ing test with lubricants, chemicals and gases as 
well as being completely effective against dirt, 
water or any foreign matter. 


A. J. VAUGHAN & CO (MITRE WORKS) LTD PIONEER .°: PLEASE 


WOLVERHAMPTON ROAD WILLENHALL, Staffs. Phone 486/7 | PIONEER OILSEALING & MOULDING CO. LTD. 


Cotelegue. Engineers and A DIVISION OF j. H. FENNER & CO. LTO 


HLTA Designers find both publications Foctory & Heed Office 
indispensabie. Cottontree Works, Coline, Lancs. Tel: Wycoller 411/2 
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"Tssonnoton Shaft Seals are ideal for shafts 
running at speed. For example a 34” dia. shaft running 
at 2,000 r.p.m. in temperatures up to 300°F is quite 
normal. As peripheral speed of the rubbing surfaces is the 
deciding factor, they can be fitted to larger shafts running 
at lower speeds or to smaller ones at high speeds. They 
will retain most liquids or 
vapours at pressures from 
30-in. vacuum to 250 Ibs. 
per sq. in., and are un- 
affected by continuous or 
intermittent running, or 
reversing. 


The British Thermostat 
Company are the largest manu- 
facturers of metallic bellows in 
Europe and, during the last 25 
years, have acquired unique 
experience in the design and 
application of metallic bellows 
and packless shaft scals. Write 
for Leaflet BTC. 62 


THE BRITISH THERMOSTAT CO. LTD. 
SUNBURY -ON-THAMES, MIDDLESEX 
Telephone: Sunbury-on-Thames 456 


Telegrams & Cables: THERMOSTAT, SUNBURY-ON-THAMES, TELEX 
Telex: 2-2742 TEDDCONTSNBRY 
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Whilst he is busy at work converting Habershon 
Steel strip into all kinds of household electric 
appliances, others are using it to help him—as 
parts of his car and his camera, for many of 
his wife’s cooking utensils, and his children’s toys. 


The latest production methods are used to meet 
the growing demand for hot and cold rolled strip 
and sheet made by Habershons. New machinery 
too, has been installed to increase output. Now, 
as for more than a century, you can rely on us 
to produce a job that meets your most exacting 
specifications—and in any quantity! 


You can’t get away from it 


Habershon 


STEEL STRIP 
means quality in quantity 


J. J. Habershon & Sons Lid., Rotherham. Tel. 2081 (6 lines) 


OANA 
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CLASSIFIED ADVERTISEMENTS 


RATE 4d. PER WORD. MINIMUM 4/- 
charged separately. Box number 5 words plus 1/-. Advertisements for the 
March issue should be to hand not later than first post 27th February 
(No responsibility accepted for errors) 


BUSINESS OPPORTUN 

PACTORY AND 
MEDIATE OCCUPATION 
CAPITAL AVAILLABLE 
CONSIDERING COMMENCING 
LINE BOX NO. #716, c/o Automobile 
Engineer 

required in the development of 
project suitable for light en peering 
Box No, 8513 c/o 

(5133 


Assistance 
vutomobile 
firms secking new product” 
Automobile Engineer 


MACHINERY FOR SALE 
BALLARD Drying Oven for sale, p heated 
with belt conveyor Approx. size of oven 40ft 
long « 12ft wide « 4ft h Excellent condition 
View in 5. Wales, Full details le Edwards 
L1d., 359, Huston Road, London, N 1. EUSton 
4681 and from 41 Water St. Birmingham } 
CENtal 7606 {5142 


MISCELLANEOUS 
Lingine test facilities for motor trade We have 
available self contained Test House facilities 
which can be hired and operated by customers 
Rate 15 er hour Jynamometer capacity 
DPX 345 and 445. Box No. #939 c/o Automobile 
Engineer 


PATENTS 

‘THE Proprietor of British Patent No. 719486 

being « trake for private and commercial 
vehicles entitled “Concentric Cam," offers same 
for licence or outright sale, to ensure the practical 
working of tame in Great Britain inquire 
Re-lined Brake Drums Lid., 76 Stoke Newington 
High Street, N.16 {$037 


The Proprietors of British Patent No. 679904 
for “Improvements in and Relating to the Ven 
tilation of the Electric Motors of Electrically 
Driven Road Vehicles desire to enter into 
negotiations with a firm or firms for the sale of 
the patent or for the grant of licences there 
under. Wurther particulars may be obtained from 
Marks & Clerk, 57 & 58, Lincoln's Inn Fields 
London, W.C.2 (si 


PLANT FOR SALE 
CLIFTON & BAIRD Hot 
Mac hine 
q)™! SAMUEL PLATT Friction Drop Stamp 
Battery, 3 Stamps, 12° O° Lift 
ACASTER Trimming Press 


PRATT & WHITNEY 
Press 


(pre SAMUEL PLATT Swaging Press 
One 54 SCHEISS DEFRIES Forging 
Machine 
AJAX Forging Machine 


44” 
ITCHELL, SHACKLEION & CO. LTD., 
Vulcan Works, Patricroft, Manchester. (5114 

SERVICES OFFERED 

I)! SIGN Office Capacity available for Mech 
anical and Production Engineerin Special 
Projects Norris Brothers Lid 
London, §.W.1, Tel.: Abbey 


Sawing 


Trimming 


Machines and 
Victoria Street, 
S444 


SITUATIONS VACANT 

Works Superintendent required for modern 

factory, Hertfordshire. Fully experienced 
line production machines producing automotive 
tranemisshone Previous practical experience in 
automotive industry highly desirable. Pour figure 
valary Write, stating fullest details of back 
round and present salary, to Box 1.795, c/o 
Streets, 110 Old Broad Street, B.C.2 {$120 


SSISTANT Technical Engineer /Designer for 

automobile testing and development, Appli 
cants should be educated to National Certificate 
level, have rerved works apprenticeship, and 
possess drawing office experience. Superannuation 
scheme, good initial salary. Location of appoint 
ment--new factory, Hertfordshire. Write with 
full details to Box 1.732, c/o Streets, 110 Old 
Broad Street, B.C.2 (S116 


SITUATIONS VACANT 
Applications are invited for pensionable posts 


Assistant Examiners in the Patent Office 
to undertake the official scientific technical and 
legal work in connection with Patent Applications 
There are a small number of similar posts in the 
Ministry of Supply Agpuestions may be 
accepted up to 3lst December, 1956 but early 
applicadion is advised as an earlier closing date 
announced. Interview Boards will sit at 
intervals 
— 
Candidates must be between 21 and 28 years 
during 1956 (up to 31 for permanent 
members of the Experimental Officer Class) and 
First or Second Class Honours Degree in 
ics chemistry mechanical or  clectrical 
engineering, or mathematics. Candidates taking 
ther degrees in 1956 may apply before the result 
of their degree examination is known 
emoluments in London, 
Extra Duty Allowance for 45) hour week 
between £554 and £794 (men) £712 (women) 
ording to periods of National Service and 
yet-graduate experience rising to £939 (men) 
£859 (women). Promotion to Examiners 
to £1,344 (men), £896 to £1,247 (women); 
rmally after 5 years (3 or 4 years in exceptional 
Women's scales subject to increase under 
pay scheme. Good expectation of promo 
to Senior Examiner (£1,344 to £1,620 men) 
reasonable expectation of further promotion 
Principal Examiner (£1,620 to £1.850 men) 
sndidates are recruited by selective interview 
\pplication forms and further information from 
Civil Service Commission, Scientific Branch 
Old Burlington Street. London, W.1. quoting 
ber 5S 128/56 {S124 


velopment Engineers, electrical 
aged 28-35 by 

Co. Lid Applicants who should be 
must have Bed either experience of 
ircuitry or several years practical 
of test-bed and laboratory test pro 
Work would be mainly on the design 
supplication of new test methods and equip 
mt relating to the testing of small carbon and 
intered metal components Write, giving par 
thoulars of experience and qualifications to the 
Staff Manager, Battersea Church Road, 8.W.11 
(5125 


AND 


ma be 
frequent 


of age 


including 


Starting 


EXPERIENCED 
DRAUGHTSMEN 
rRESTING 


DESIGNERS 
also a 

AND DEVELOPMEN'I 
ENGINEER required for Gearing Technical 
Dep artment The Department is engaged in the 
levelopment and production of new and interest 
ing epicyclic gearing projects, affording oppor 
tunities for initiative and for gaining experience 
Ihe sppointments which are pensionable, will 
at Bedford, but in the Autumn, 1956 
Department will be transferred to the 
Atlas Works at Pershore, Worcester 


nitia be 
the whole 
Company 
hare 

Apply, giving full particulars of age, experience 
and alary required to the ERSONNEL 
MANAGER. W.H. Allen Sons & Co, Ltd 
Queens Engineering Works, Bedford (5140 


\ Future With Ford 
Wanted--Men of Quality 

Determined to maintain the highest reputation 
for quality, we invite applications from qualified 
sutomobile and mechanical engineers to join our 
Quality Control staff. Design and Experimental 
Engineers, Production and Works Engineers will 
loomed The scope of their experience 
both challenged and extended as the 

company expands its manufacturing activity 
Men with at least Higher National Certificate 
! from 45 to 45 and keen to make their mark 
the basic requirements They must be 
epared to learn new techniques fast. In return 
will find us top quality employers From 
to pension Ford is in the first flight. Why 

ot apply now? The address is Salaried Per 

onel Department Ford Motor Company 
I imited Essex Please quote 


reference QCA ($127 


wi 


will te 


SITUATIONS VACANT 

Senior Draughtsmen are required by wellknown 
firm of Commercial Vehicle Engineers in Lan 
cashire for chassis layout work; applicants should 
preferably have had previous experience in this 
class of work 

A Vehicle Inspector is also required for final 
examination and passing out of assembled chassis 
and complete vehicles before delivery; previous 
experience of this class of work essential 

Applications, giving details of experience and 
salary required should be made to Box No. 8536 
c/o Automobile Engineer (5128 


THE MOTOR INDUSTRY RESEARCH 
ASSOCIATION invites applications for the 


GINkE ZR to supervise the technical analysis, 
indiuding performance testing, of foreign vehicles 
Candidates must have a good general knowledge 
of the design and construction of all types of road 
vehicle, the — to prepare concise technical 
and, preferably, experience in similar 
wor 
RESEARCH Assistants for work on each of 
the following: 
a) The application of electronics 
mobile engineering problems 
) Torque Converters 
c) Fatigue of Components 
Candidates must have Higher National Cer- 
tificate or equivalent in the appropriate subjects 
and, preferably, some research experience 
INFORMATION Officer to assist with tech 
nical enquiries, translations of foreign literature 
and abstracts relating to all branches of auto 
mobile engineerin 
Applications, giving full 
experieace and salary expected 
mitted in writing to the Director, The Motor 
Industry Research Association, Nr. Nuneaton, 
Warwickshire ($129 


to auto 


details of training 
should be sub- 


Engineering graduate required Age 23/26 
Opportunity hee gaining experience in automobile 
field with occasional overseas trips Some 
machine shop or assembly knowledge would be 
an asset and been interest in cars essential, This 
work is closely associated with production 
development in a large engineering organisation 
north of Londen. It is not a back room job and 
it does offer promotion according to ability, after 
about a year to acquire executive experience 
Starting salary £600/£800 P.A Write Box 
T.905, c/o Streets, 110 Old Broad Street, E.C.2 

(5131 


ineer for Northern Counties: 
Metalastik Limited will consider applications for 
this important post from applicants with an 
engineering degree or its equivalent. They should 
preferably have connections or experience that 
will facilitate negotiation at the higher levels 
within such industries as railway, automotive, 
aircraft and general engineering Unfailing 
interest in the application of the Company's 
products to these and many other fields, initiative 
and high integrity are essential. Adequate train- 
ing will be given and a car provided. Applica- 
tions, addressed to the Company's Headquarters 
at Leicester, may be made in strict confidence 
and oye ‘os a full account of business history 
to date, qualifications and personal data {$132 


Mechanica! 
Research and 


Sales E 


of Supply require 
Engineers at Fighting Vehicles 
Development Establishment near Chertsey 
Surrey, to investigate problems in automotive 
enginecring, mainly associated with extreme con 
ditions under which military vehicles are none 
to operate Appointment according to 
experience, etc., as Scientific Officer (min 
or Senior Scientific Officer (min. age 26 
Ist or 2nd class honours degree or ios 
qualification in Mechanical Engineering. Know 
ledge of automobile engineering and experience 
in vibrations! problems desirable Salaries 
within range 5.0. £488 10s,--£885 
£1,030--£1,185 >erannuable) Application 
forms from M.L.N Technical and ientific 
Register (K), 26 Kin Street, London, $.W.1, 
‘bx Closing date 22 
ebruacy, [5134 


ACHINERY 


ALL TYPES ~ NEW & USED. 


MACHINE TOOLS - WOODWORKING MACHINERY 


ASK fer LISTS. 
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SITUATIONS VACANT 

“A leading British motor manufacturer 
requires a 

CAR STYLIST possess special aptitude for 
interior design. A haowledae of materials nor 
mally used in body construction and decoration, 
their physical structures and methods of manu 
facture would obviously be a considerable assct 
This is an important position and the salary 
offered will be commensurate. Write Box No 
320 Dorland Advertising Ltd., 18/20, Regent 
Street, London, 8.W.1,"’ [5135 


Senior Designer Draughtsman required, ex 
perienced in the design of small Tigh speed 
engines and mechanisms, able to produce 
original schemes on own initiative Higher 
National Certificate an advantage but not essen 
tial. Good salary in accordance with capabilities 
Box No, 8735 c/o Automobile Engineer (5137 


“Leading motor manufacturer proposes to 
appoint a limited number of Sales Supervisors 
at a four figure salary and one Assistant Manager 
at Senior Rapsudive level, to assist with special 
investigational and promotional work in Home 
and Overseas markets. Age group-—-35--45 years 
Although the basic qualification will be familiarity 
with the Motor rade, successful applicants 
should possess exceptional executive experience 
in marketing and distribution, particularly of 
Parts and Accessories, and prove capable, under 
guidance, of implementing aggressive and 
dynamic Sales policies Applications (in con 
fidence), with detailed history of experience, 
present salary, etc., to Box No. 8866" c/o 
Automobile Engineer (5138 


FOR PRESENTATIONS 


-.. give a SWISS 
CHRONOGRAPH 


@ THE WATCH WITH 
A 100 USES... 


ideal for presentations, this 
17 jewel Swiss lever, water- 
protected, shock-protected, 
anti-magnetic, fully guaran- 
teed, precision wrist-watch, 
with stop watch actions, has 
many uses ideally suited to 
those in Industry 


SUITABLY ENGRAVED 
PRESTONS LTD = Precision-Watches 


DEANSGATE BOLTON Tel. 8676/7 


COTTON BAGS 


FOR SPARE PARTS Etc. 
Walter H. Feltham & Son Ltd 


imperial Works, Tower Bridge Road 
Telephone: HOP 1784 LONDON, 5&.£.1 


When it’s BAR one 


Made to customer's specification 
in any quantity. 
For precision parts from the bar 
in any metal, particularly those 
which are not produced by the 
cold head or roll threaded process 
. consult the specialist 
machinists. 


M.C.L. & REPETITION LTD 


POOL LANE LANGLEY BIRMINGHAM 
Telephone: Broadwell 1115 (4 lines) and 1757 


MEK-ELEK Engineering Ltd 
17, Western Road, Mitcham, Surrey. 


WIRE 
THREAD INSERTS 


FOR NEW DESIGNS 
AND SALVAGE 
CROSS MFG. CO. (1938) LTD. 
COMBE DOWN - BATH 


Tel.: COMBE DOWN 2355/6 


SITUATIONS VACANT 
‘Leading motor manufacturer seeks special Sales 
Representatives for field work, initially in this 
country A car will be provided Salary range 
£600.£750 Age group 25.35 years Main 
qualifications must include knowledge of motor 
trade (particularly distribution of Parts and 
Accessories), good presence, initiative, and wil 
lingness to operate away from home Apply with 
fullest particulars (in confidence) of education 
and background, present salary, etc., to Box No 
8867" c/o Automobile Engineer 


A Patents Assistent is wanted for a future 
with Pord. By future we mean « job in which 
your salary increases with your merits You 
need not be « qualified Patent Engineer, but you 
should posses sound mechanical engineering 
knowledge and experience of patent procedure 
Add to this a good general knowledge of auto 
mobile engineering and for preference a reason 
able acquaintance with French and German, and 


you have the right mixture Apply to Salaried 
Personnel Department, Ford Motor Company 
Ltd., Dagenham Essex quoting reference 
VTA/3 {S126 


Outstanding opportunity exists for a young 
engineer to join progressive North Eastern 
Company and take charge of « rapidly expandin 
small Development Drawing Office Ihe — 
is interesting and varied and embraces mining 
and mechanical handling equipment, together with 
special purpose “off the road” vehicles Write in 
confideace setting out full details to the Chief 
Engineer, Himeco (Great Britain) Lid Team 
Valley, Gateshead, 11 


SOLVE 


of 
ABSENTEEISM 
FLOOR SPACE 

WELFARE 


WITH THE AIR-DRY 


SIEBER wancer system 


Patent No, 415653 Des. Reg. No. 749558 
* HEALTH damp clothing thoroughly dried and 
aired. ® HYGIENE no musty cupboard odour, no 
dirt traps. & SPACE floor space saved pays for 
initial outlay, COST low-—yet service everlasting 
Installed in Factories, Stores, Shops, Hospitals, ete 

JAMES SIEBER EQUIPMENT COMPANY LTD. 

109 Africa House, Lendon, W.C.2. 
Telephones: WOLborn 5121 and 4531. 


GUY MOTORS LTD. 


FALLINGS FARK, WOLVERHAMPTON 
have a number of vacancies for 
CHASSIS DESIGNERS 

AND 
SENIOR DRAUGHTSMEN 
Men experienced in goods and passen- 


ger vehicle design are invited to apply 
stating salary required. 

PENSION PAYMENT FOR 

SCHEME OVERTIME 


Applications should be addressed to Chief 
Draughtsman. 


Anderton | 


4il CA ly 
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Write for DATA SHEETS to Dept. A.1 
ANDERTON SPRINGS LTD BINGLEY 
Phone Bingley 2226 & 2351 


Grams ‘Circtips Bingley 


 CIRCLIPS 
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The High Duty, 
General 
used fror. Automatics 
to Broaches. 


CHEMICAL CO. 


Photo by C. 
Kirkstall Forge 
of ther “Bar 
Automatics.” 


at KIRKSTALL FORGE 


The use of SULFLOID ensures :— 
% Extreme Pilm Strength yy Maximum Tool Life 
% Improved Tool Bite y Superior Surface Pinish 
% No Swarf—Welding %& Minimum Cycle Time + Pewer Operations 


11A ALBEMARLE STREET, LONDON. 


LTD. 


MAYFAIR 6161/2/3 


Works: LONDON (Phone: EAST 1788) WOLVERHAMPTON (Phone: 22591) CLECKHEATON, YORKS. (Phone: 1104/5) 
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The very prominence of the grille and its importance as a 
dominant feature of motor-car styling, demands an 
attractive well-balanced design in harmony with the general 
body lines. Any motif or decorative detail must be 
clearly-defined, and the finish smooth and impeccable. 

With the further requirements of strength 

and economy, the obvious means of production 


is by die casting in MAZAK, 


MIAZAIX 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON, W.1. 
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will be there... 
after your castings arrive 


to give you practical advice on problems that can arise during machining. | am a practical 
foundryman and my job is to call on customers after our castings have been delivered to sort out 
“on the apot”’ machine or location difficulties, or to discuss any modifications required during 
long runs. This is another of the extra facilities that you get from Birmal 
Our Research and Development Staff will give experienced help in the development of cast components 


and unbiassed assistance in the selection of the right alloy and casting process, Birmal give you co-operation 


from start to finish—specialised attention before, during and after fabrication. That is why 


YOU GET MORE THAN A CASTING FROM << BIAM AL 


*Birmal supply aluminium and magnesium castings in the sand, 


gravy die and pressure die processes, and cine pressure die caatinga, 


BIRMINGHAM ALUMINIUM CASTING (1903) COMPANY LIMITED 


BIRMID WORKS SMETHWICK 40 BIRMINGHAM 
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